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v

- JEDUCATION," Robert. Frost once remarked, “is hanging

o ] o, . : . - .
& intil you've caught on! Rapid changes in science and
- technology, however, are teaching higher education and industry

that osmosis is no longer an efficient way to scek wisdom, much

less wealth. In an information society, education is a strategic

resource for business and industry, and knowledge the esséntial
product. Thus interdependent, colleges and universities are enter-

~ing into partnerships with corporatioris that will, enable both to
shape and secure their futures. : :

This book combines a strategic assessment of such partnet-
ships with practical management advice. In forging alliances, higher

“education and' industry must recognize that their difficulties are
. not limited to the financial crisis on our college campuses or the
dullifig of our competitive edge in the world marketplace. Rather,”
* their problems proceed from an unfortunate and artificial isola- -

tion, alien’ to the fundamental nature of our educational and
wd . . T o . .
econdmic. systems. ‘

Higler education and indUstry lyave long beentacicpartners:

- Current pressures exerted by the technological revolution suggest

that it'is time for this relationship to become explicit and directed"
toward mutual concerns. Colleges understandably demur at possible
encroachments on-academic freedom, and corporations have good

 reason to hiesitate at the prospect of losing some proprictary infor-
mation. However, appropriate safeguards are being found that
* permit them to undertake creative.initiatives addressing their mutual . -

needs and interests. ‘ .
Our commitment at NCHEMS to improved management in.

. higher educdrion enables us to recognize the importance of these . -
- partnerships and to contribute to their effectiveness. We have helped . - -
‘many colleges and universities foster close, r_nutually'beneﬁcial ties'. - ¢

e




~with the business community, Our 1983 National Assembly clicited
creative ideas on this tople from leaders in education, industry, and
government, Usefully enlarging upon these experiences, this volume -
offers a cogent rationale for partnerships, and specific suggestions
to improve the broad alliances upon which we all depend,

~Ben Lawrence
President
National Center for Higher
Education Management Systems
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Preface

“+

Tu 1983 NCHEMS Natlonal Assembly—HIGHER
EDUCATION AND INDUSTRY: MANAGING THE
PARTNERSHIP—was more than o conference on partnerships
between higher education and Industry. The Assembly was feself
a partnership, the result of contributions made’ by many interested
parties who had worked together on the program. It exemplified
those first steps so necessary In forming a partnership: a belief that
partnerships are essential, an open dialogue about what each party
needs, and a vision of where the partnership should go and what

it should accomplish. o ' -
This book is neither a report on the Assembly nor a conference
proceeding: Rather than publishing sclected speechies delivered in
Denver, Colorado, in February 1983, we have focused on thé issues
raised and the ideas shared. We have also drawn upon others who
" were not Assembly speakers but whose comments”and viewpoints -
"~ have helped expand those discussions. This volume, then, ‘trca’ts e
- the Assembly not as its sol¢ point of reference but as.a valuable
point of departure. Its goal, like that of the Assembly, is to foster -
" better understanding of partnerships and contribute to their:
. effective management. - o o S
The Assembly benefited greatly from the efforts of several
-partners, NCHEMS asked 11 people to advise us on the shape of -
" the program, the issues to be addressed, and the speakers most .-
" capable of thoughtful contributions. Those associated with higher-
education institutions (Richard Van Horn, George Baughman, and
Roland Rautenstraus) were very familiar with NCHEMS purpose:
" to help higher-education institutions manage their present and .
shape their future. John Wirt (NIE) was also familiar with’
“-. NCHEMS, because the Nn_tional Institute of Education has, over:
+the.years, been a major funder of NCHEMS work. Those repre- .

O

ERIC

Aruitoxt provided by Eic:



v '

senting indlustry (Louls Branscomb, Edward E. David, Juan -

Rodrlguez, and Roy Yamahiro) were also most generous with thelr

“advice and counsel. Advisors from professional and Industrial

assoclutlons (Pag Hill Hubbard and Rogers Finch) and from governe

mental agencles (Rhett Speer) provided valuable Insights on how -

third partles, Including NCHEMS, can foster and support part-
nership arratigements, These people never met together as a group,
but each played o crucial role In helping us shape the conceptual
and organizational framework of the conference.

"The Assembly was a time of vigorous and lively discussion,

“This was possible because- It attracted a brond cross section of

possible partners: representatives from business and Industry, from
two-yetr, four-year, and research institutions, and from state and
federal government were all n attendance, It Is unfortunate thae,

the many informal discussions were not captured and ¢ould not
" be included in this book., However, the 30 speakers who made

formal presentations at the Assembly provided a depth and scope
of experience that enriched all those in attendance. Thelr many
lucid insights and observations -have benefited this ook
immeasurably, The appendlx lists-these speakers and their affilla-
tions. Because the remarks of the speakers were gleaned from

unedited ‘transcriptions not avallable to the public, readers can e
_assume that unreferenced citations in the text were made by speakers
at the Assembly. ' . ‘ :

This volume reflects the broad conscnsué ambng Assembly

participants that partnerships between higher education and .
industry are not a necessary evil but a new opportunity. Likeeach .
of the Assembly speakers, we have sought to convey not only a -
' sense of what is possible, but the tangible and exciting results of -
-actual partnerships alrcady underway. ' '

This book 'would not have been possible without valuable cohg

tributions from many quarters. 'We wish to thank the following - . -

people in particular. -~ .

v

~ John Wirt, Senior Program Officer at the Natidnal Institute -

| .of Education (NIE), served as 1-of 11 advisors to NCHEMS in'plan-+
- ningthe National -Assembly program. His support _c,orlltinued’af_t}ér

ot
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the Assembly s well, NIE providec substnntlnl‘grn‘nt‘ that has:
ettnbled us to write thia book. .- , 3 |
Mr. Junn Rodriguez, VicePresjdent for Research and

k Technology at* Storage Technology. Corporationy and Dr. Roy

Yamartho, Vice-President for Organlzatlon Development ahd
Training at Federal Express, also afforcded us excellent counsel as
well ns financlal suppo;t‘for this publication. S
Mr. Monte Throdahl, Senlor Vice-President of Monsganto.
Company, and Mr. Roy Gavert, Executlve, Vice-President of|
Westinghouse Electrle Corporation, were major speakers at the
Assembly and were also kind enough to furnish financlal support
for this book. : ' ‘
Roland Rautenstraus, former President of the Unlversity of
Colorado and Professor of Engincering, provided [nvaluable:
. asslstance [0 shaping the program and helped us secure exactly
the right speakers for certaln topics. S
Jack Bartram, Jill Goldwater, Dennis Jones, Ted Mulford, and

‘

- .Roland Rautenstraus took time away from thelr busy schedules -

to offer valuable comments on the manuscript.
Clara-Roberts, Director of Publications Services at NCHEMS,
provided the professlonal and highly efficient expertlse that has
brought these pages between two covers. Linda Miller Kemnitzer,
the National Assembly Coordinator, served as archivist for many
of the materials included in this volume. Linda Croom Mullins

. furnished word processing as tireless as it was accurate. Mary Hey.
" provided excellent editorial assistance. , ’ ‘

If this volume fails to reflect these many valuable contribu-
tions, the responsibility lies solely with the authors.
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" @As we complete our transition to an information
- society, it is more_important than ever that we
" understand why higher education and industry must
depart from their past isolation, recognize new. "
. forms of interdépendence, and search jointly for
~innovative solutions in the future. To do so, we ~ -
“mist look beyond the horizon of thé ordinary and




_ "THE URGE. O FORM partnershlps, to hnk up in collab-_‘,f -
orative arrangements, is perhaps the oldest, strongest, and most’ fun-‘ o
_damental force in nature. There are no sohtary, free-thg creatures: '
every. form of hfe is dependent on. other form The great successes :

| evolut n, the mutants ‘who have,'so to’ speak made 1t"lhave g
one: so“by fitting in’ with, and sust?lnmg, the rest Qf hfe. Up'to
W we might be Counted among. the bnlhantsuccesses, buit ‘ﬂash

: haps unstable We. should g0 arlly into the future,
or_ \\(ays to be more seful, hstenlng more carefully for th

and'havmg an eye out. fot. _
- Lewts Thomas [l980a,‘

g' 0 owythe g butth
‘ 'and 1ndustry ai keepmg “n’ eye out for_ part
counted,amo g'the ‘many’ forms of partnersh
a : n between'two dlfferen rgal
hich eac h derives beneflt frotn, and in’ some cases guaran
‘ her’s. contlnued existence. In. explonng alhances with
another, hlgher educatxon and 1ndustry have hkewxse ecognlze
th eir survival 1ncreasxngly depends on mutual assxstance. Thexr'
'volutto'n may. well depend on their: ﬁttlng i ’thh d
ing ’he 1nst1tutxonal and economlc life form ] '

Q
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“ingtitutions, .many of which are beset by dwindling enrollments,
“unremitting financial pressures, faculty shortages in science and -
cngineering, and inadequate rescarch facilities. Declining produc- -
* tivity, lagging innovation, and the loss of its once-vaunted com- .
petitive advantage to foreign countries are prompting Amcri‘_ca’n

industry to-Tecogize i highereducation—= strategic SOUTCe for-
rescarch, innovation, and trained” Workers. o
Although immediate needs may have induced them'to enter’
into a dialogue, higher education ‘g’lid industry are discovering that.
+.they can derive substantial long-term benefits from an alliance.
“Our. nation has traditionally depended on well-educated citizens,
strong programs in basic scientific research, and-a commitment 0.
utilize new technologies as factors determining our'ec.or_\‘omic" growth
‘and social well ‘being. .Our transition from "an. industrial to
‘,knb&ylédéc-ihtch"si\'e'sbciéty"ohl_y_ increases the strategic importan¢
df»thcs:c" gduca’tiona‘l resources.-Hligher educatioriand industry, are

'~ as a conséquence, becoming increasingly aware of their underlying

"'j‘ixlj'te‘rdepebndéncc. . o S D
" "The prospect of closer tics between corporate America.and
. college campus has generated substantial interest.- New- arrangemel
" are carefully scrut-inizcd,:a}rt;"clc'svb\\'r‘i'ij;tcn,' studies commissioned, an
- conferences convened.. Al are aware that high-stakes arc. involve:
 but'that the benefits derived could be:substantial. . o
© - Although, a climate of optimism prevails, -gfowing collabor
“tionbetween higher cducation and industry has raised important
.+ guestions about its |ong-term effect and, some would say, its pro-

~ = pricty. The primary functions of a_uniyersity‘and a corporation

are indeed different. Although the development of new ideas and
.+ their practical application can-frequently be complémcntfﬁry,‘,Yz\'le

+ University President A. Bartlete Giamatti cautions. that this “simply -
-~ throws into relief the basic difference between universities and:i
‘dustrics: the, academic. imperative to, seek knowledge objectivel
. and.to share it openly and freely; and the industrial im e

" to garner a profit, which creates the incentive to treat know
~as: private; property’, (1982, p..1,279). " - i :

“ Unfortunately, rhetoric on the: ubject: often
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issues. Fearful of ‘what.they perceive as industrial encroachment:
"“on the university campus, sonie éducators staunchly defend a purist- g
interpretation of academic freedom, not understanding that the’
dialectic between intellectual inquiry and publié need is” a
ntial feature of modern educational institutions. At the

other extreme are those who promote rhapsodic Star Trek visions
" of technological progress derived from highly intimate ties between
corporation and campus. These proponents of collaboration tend
to overlook legitimate reservations, especially from the educational -

‘quintesse

community. . : «
‘When we untangle the rhetoric surrounding industry-university

cooperation, we find that, while many concerns are warranted, the

problems are certainly not insurmountable. As college campuses.
L expetience a shift from corporate c'ontributio“n. to corporate:invest--
'vnwérft_}..many‘eddca,tor‘i are wary of it$ impact. on v»iﬁstitult'io‘hal_"f o
autonomy.. Their fears stem less from specific"g'g'reém'gnfs-fbﬁ"__ih—'
‘ ‘tellvé¢,t'ua.1:propért_y tights contained in fecent accords-than' from
their possible cumulative, long-term effect. Some.institutions worTy.
that their financial etisis may tempt them O compromise themselves:
n}‘thei'r_ihgacfllong rush to tap 2 n"evﬂyr_diéédVeréd"ﬁﬁanéigl"r'es,o,ugéc
_'Others, however;may be unreasonably c1rcumspectm an attemp

response. Concerns also haunt the industrial

to prevent such a
: :corii'm'unit‘y. Collaboratidh._ may lessen a-company’s p_ropr‘yie:;a‘r_y;‘ :
control of research ‘informa'fji’o'n, thereby jeopgrdizliﬁg; a'return-on -
its investment. Both parties are qh'i.c'klyflea‘r‘hingﬂthat“ partnerships
* require a delicate balance. Their fears remind us of the equilibrium
tenvously maintained in the biological ‘world; if one of thé sym-"
bionts is unduly favored, it may beCome'zi parasite-or even outgrow -
the other and ev‘ehtuéllyibecomé‘a'predatof.3' S A
- A growing majority of educators and business executives are’ .
of the opinion, that these risks are-manageable. They ‘argue’con-
vincingly—thac—the—benefits likely ta_accrue from. partnerships |

incingly—thee—the-benefits
‘between- higher education and industry far outweigh' the’ poten:

I:hazards. And these benefits, they add, cannot be derived: inléss’
thcom g,lii.tigsltak,L;thé:ini'_tié,ti'\‘/é{,t'o""form alliances. The hidden
osts. 6fﬁ_tﬁ¢'ir,‘vldhg;sfa'ndihéfa_dVé‘rQétial felatibnSh‘ip-'hé\'}e only
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ré(;én_flyf become apparent. Although-a_good "deal of histor
“have to be lived down, and substantial ‘misperceptions corrected
both parties are once again ‘on speaking terms. This gives us reason”
to hope that the tivo cultures can be bridged. Like different fingers".
“on the same hand, higher education and industry ate becoming
‘ aware of their interdependence. Although an index finger and an
L opposed-thumb can justify certain special functions, their ultimate .
‘ usefulness consists in serving a larger purpose. Likewise, as business -
- executives and educators look beyond their immediate environ-
ment, they are discovgfing the larger needs and interests that
connect.them. . - - S i
" “Industry’s participation in higher education should"do_t-’ be
looked upon solely as largesse or as an entirely self-serving, prqfit»—.‘ :
* minded investment. Likewise, a college or university’s cooperation
. with the business community need not. be considered; tantamount
_to-a Faustian pact endangering its institutional soul. Rather, their
. partnership can be consistent with their different missions, andhelp
" guarantee their health, if not suivival. Upfértu'n'étely}',: protectionist
atitudes often hinder new forms of c‘o,llab'o_r‘atior‘l_'; what one party
“callg integrity the other calls self-interest. Although both highér

education and induscry should preserve their inner logic, Univer
‘sity of Rochester President Robert 'L. Sproull éncourages us ‘0
~“indulge in. protectionism of a higher sort: we Shb'u_ldfprio_;ec_t, u
< willingness and ability to take visks, to experiment, to'underta
“new directions, and to help = - - generation prepare;themselv
“for lives of service” (1983, p. = T

~'Recent -progress- in -fostering partnerships is’perhap

apparent in that we now rarely ask whether.we ought to form part-:

- nerships; we wish to know hosw we can better develop:and manage
. them. Where partnerships have not yet become a reality, they, ate:
"“ often’ perceived as a teal need. We.should also be ,_z_lle_rlt,":h'o‘\'yé_\:/;e
- to the danger of raultiplying these alliances in careless fashion. Th
“Tieeds arid interests of both parties must be‘-ﬁs‘s:évésed,‘}éha:_ihé vehicl
or interactiory, appropriate to_ their. circurnstances. Like Rober
‘Rosenziveig and Barbara Turlington; we feel that “the best time
: bﬁéithojug‘ht‘ful ‘about those links is ‘at the start When they'a




“inalleable so that what is lea ned from early experiénce can be used
to ‘improve later, practice and'so. that ‘unreasonable expectations

" donot lead to disappoiritment and diserichantment” (1982, p. 43)
~ Although it augurs well'as a first step, the mere joining, of hands -
will not prove sufficient. Higher education and industry will need.- © *
to marshall other and more important strengths, foremost being -
"their creativity, foresight, and capacity for mutual understanding.
This book addresses how we »n develop and effectively manage
- these partnerhips, whether in research or in- human-resource . -
S development. We need to understand why these alliances are both '

necessary and mutually beneficial, what interests-and needs should -

" guide our actions, and what principles should be used to better

*’ manage and direct our efforts. Most obstacles can‘be overcome
if both parties are willing to work together in'a spirit of coopera-

* tion and mutual Understanding. The structure of this book takes. .
“shape from this basiq premise. . e

. Because management issues require a strategic pgrsp;;éét’i\./e.’,."\;}e;v_v :

: sketch out in chapter 1 the br‘oadv.éau’éational,:;eqdnomic, .'s‘_of'ci‘a:l, v
and-political contexts that render partnerships so important and.
ﬁ_"_ht_':cekssz‘x,rvy. B oLy . BN S s
. In chapter 2 we reveal, in some detail, the interests and needs
5f higher eduication’and industry, and comment on thé importanit
pbof,tihg4‘ ‘r‘ole. ‘that g‘d_vér‘nrﬁent ‘and. 'thi‘rd‘.'paft:ie‘s, can play.=We
do riot- deal extensively with natiortal policy or the role that:the

federal governrent might assume. Of more immediate co'ﬁ'séqqéxjt

are actual working partnerships and the lessons they have to teach
us about fostering and managing these.alliances.” = ¢

: b . . 3

';In"'c’_h_ap'_te'r»"},”,}’\vg survey the_array. of ’po"s"_v'bvle‘pgrthqrs(_ '
arrangements, review the dynamics involved in a collaborative rela
tionship, and discuss the management issues that must be addressed

“if the partnership is to be effective and ~m_‘u‘tuzﬂ_ly'f",ljéh‘;.zf_i_'c_‘i‘z‘x
" 7The conclusion. reviews_our ‘earlier discussion, summarizes
‘benefits andfr;isks,yf‘and:raiSésv some issues that mitist be consideted
a‘s)pa»r”gn'e‘r‘shi_'pé‘betw_eeh higher ‘education -and industry m iture
"A_s,"'\v"e'”‘_COhikp‘lcEc our t»r,axﬁsitib‘n?f‘to”a“n_'fi,hf;o"r‘n‘iati'oﬁ society; it'is or

portant than ever_that we understénd why higl l

Q
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y.mus ‘depart from'their. pas
finterdependence, and seatch joincly for innov:
fons in the futute; To'do so, we must look:beyond the. h
of the ordinary and the habitual. Thé contemporary. poet Richard
—_Wilburencourages-us-to Jstep:,be.yond_.these._lihii,té,__,\ihén;;h : writes,

All that we do .
“Is touched with ocean, yet we remain
On the shore of wnat we know.

This book seeks to extend the shores of what we know abour
© partnerships in the hope that higher education and industry will -
~ form mutually beneficial alliances. .- ' S
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Ol" Tailors and Technology :

E ACH MORNING on Seventh Avenue i in- New York Clty, in the
- heart of the garment district, an employee'comes to work, puts on his
- white worl\ coat, and steps up to his work table. On the table he. unrolls
the bolt. of cloth he is to work on’ that mormng After he has ‘smoothed
the cloth out on the table, he, exammes it to see if there are any.impe
fectlons in it Hovermg over the table is-a clevrce that‘ 1ooks
lnke the movable X-Tay, miachine. that ‘you see-in’your: octor‘ offic
Al fact, it is very. much llke that because 1t has in'it afl a
that casts cross “hairs clown on the cloth Now the tarlor,
th‘e cloth sces an. tmperfectron. He turns a few di: ls, and:th
W everecl over the’ table, moves automatrcally until the ‘cross
nto the ‘ ‘a:button’on

Then'the com’putmg machme lays

Q
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ris‘that the tarlor has already 1dent|ﬁed to. X
.,for‘the p'm per m tchlngs on the lot The system iI nsures that the
minimum’ of the bolt o cloth s.used in the process. When
' hat is. done, “the tailor’ pr sses button;‘ and a laser beam. com
: out’ of the: dev1ce and cuts the ‘cloth. 2 :
L When that gentleman goes h0me at nrght and som on
; 'h1m what, he does for a lwrng, he says, “I'm’a tallor "

And he'is a tailor. But in very dramatic ways, throughthe in
formation technologies that we use in our institutions, busrness,"»_
industry, government, and certainly, education, we have started to’
change the way people- work the way people live, their vocations
and avocations, the way they think, and in many cases, the way
they speak. -

Louis ‘Robinson’s description of this New York tailor -
demonstrates how high technology has changed nearly all of our:
lives. However, it also suggests how we ourselves often do not.

recognize the full implications of this transformatrdn. Like the tallor,
/ we accustom ourselves to the tecl‘tnologlcal devices we emplo‘ ’
“do nét think. twice about referr'ng to our work-in trad1t1 al terms
. This- tailor, however, does far 'more than cut a bolt’ of cloth
~+Although the final prOClUCt remains a man’s suit,. the manner i
whlch he processes information entails nothing less’ than a redef
: ,nmon of his job and ‘its. relatlonshlp to others.:

+. The garment district on Seventh Avenue may at. ‘flrst see

. somewhat removed from the hlgh tech glamour of “SlllconValley
‘located_ south of San Francrsco, and Route 128 nea' Bosto
: theless" the change from an 1nd strial oc1ety o an’inform:

a'nge has also been L eed ngly fic
' : ¢ as the

ndustrvr today"":'Rolls:"Ro e"'vould no
‘ H : »r g; llo
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nuity:in o_qp'-‘glil_ily,l‘iVCS,”’\vé tend toscreen: out the f
S change; - we " continually scarch - for . traditional - common’.
‘itself is not new. In his seminal

denominators. This phenomenon /
. work The Structure -‘pfchien\tifi‘c;R‘e'volvution's‘((1,9_62),"'11,"_homa‘s“ Kuhn'
documents' how traditional . views: of the world survive long after:

m'uor shifts in 'scientific knowledge h z'x;'v.e“’r”e"ridérédb thern obsolete
We.continue, for example, to validate olir experience of the world
in “NE'\‘yto‘hiah terms in spite of the revolution in’ relativity theory:
aiﬁdfdixa_n‘tuﬁi mechanics. In this respect, we are not unlike those..

who! tenaciously held to a geocentric world view: long after
. Copérnicus had proved rhem wrong. » e
© Wearein the midst of a similar revolution, one that concerns -
‘how our industrial and educational institutions must adapt to the
changes introduced by high technology and our transition to an
information society. The scope of this transformation rivals that
- of a “Copernican shife.” Time, however, may not be so generous
- with us. The pressures that high technology brings to bear on educa-
‘tion and‘industry do not allow us'the luxuty-of perpetuating the -
status quo. Evidence of our unwillingness to recognize the early’
“signs of change is painfully apparent as both*industry and educa- -
tion now seek to make up for lost time. “The problem,” warns John®
‘Naisbit, “is that our thinking, our atitudes, and consequently our
“decision  making’ have - not caught -up with' the reality . of
“things. .. The level of change involved is so-fundamental yet so
subtle that we tend/not to'see it or if we see it; we dismiss it as
overly simplistic, and then: we ignore it” (1982, p. 13).
~This first chapter describes, in general terms, the emergenc
and impact 3t high technology in an economie, social, and edica
al contexc-1¢ also providés background, concerning ties bety

istrict may still sa
n ill afford to repeat

the
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 THE TRANSITION we are involved in has be
; an information'sos
979; Botkin

1
a1,

Jescribed as a shift toa postindustrial society, a
¢y, and a knowledge-intensive society {Bell 1973,

: Dir‘na‘vnc‘e,scﬁuj and'Stata’ 1982, Naisbitt 1982; Toffler 1980 -amon
‘others). In order to articulate the implications of this shift, man
writers place it in the context vof}'shift"s]'th'rpﬁgh, arli
eras, such as the agricultural or preindustrial age, and the indus
trial age. The comparafive scheme developed by Daniel Be11(1979
‘provides an extremely useful summation of these ages and the

implications that surround periods of transition (see table 1,
- pp- 14-15). o - k

£O

<

A New Transition, A New Strategy i

- . . . . : L
. Commenting on the current shift, . James ,,Botkih,:“ DPan
‘Dimancescu, and Ray Stita emphasize that itisa change not mere
‘in degree but in kind: “The incongruities in »n@ién?l‘pg_oli'cy,'if)a
ticularly with regard.to the role of education, can, at ledst in'p
- be explained by the fact that our s'o_ci‘e.t"y_?ihaSjfailed‘,bt'j'o'; grasp. the
“full significance of ‘the transition that is now. under way. Wi
" moving from a capital intensive, physical-resource-based
" of the first:half of this century to a knowledge

 resource-based economy.in the last half. The formulas, p
conomic theories,’ and c'or‘_)vve_n'tio”n‘al_jlw_isdlo”rr{' that facilitat
Ty i T et v o i

e

-new;strategy.-And:it
hips between indust
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: esources of the society, just as capltal and labor have.
E trateglé and- transformlng resources of 1ndustr1al soc1ety The crucial
Varlable for any society, therefore, is the: strength of its baslc researdh
* “and science and technological resources—in its unlversmes, in 1ts~,
-~ tesearch laboratories, and -in its - capacity for scientific and
 technological development” (1979, p-26).
. To allay any misunderstanding, we mlght note at thls pomt
\~that ‘everyone needs some kind of information and knowledge o’
o a‘job: Farmers and 1ndustr1al workers must be well»lnformed
botit the tasks they perform The difference is that; in an 1nfor'_"
matlon soc1ety‘/c, atrxlg, processlng, and drstrlbutrng mformatlo ;
' requently 1tsel ‘the job.. < '
*he shift to~¢n~lnformatlon soc1ety has been_underway.l fo
arly ZO'Tyears. Careful measurements show that it officially began
"the ﬁrst year when more people worked in‘information
npldyment: pro
: te that 1n"1979 72 percbnt of Amerlcan workers wer
,25 percent in manufac

‘and: 3 percent in agricult .
s-abou corporatlons and their product dlm u
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The Postmdustnal Soclety ‘A Comparatlve Scheme

Prundusm )

_tModc of production Ex,tr‘acuve

_Economic sector Primary.
e : ‘ " Agriculture .
' : Mining . °
Fishing"
Timber .
Qil. & gas o

" Natural powcr—wmd water, draft

Transforming resource
C . animal-human muscle

Raw. materials

:’,Technd_logy _ Cnaft ,
Skill base - A T : Amsan. farmer, manual worker

*~ Strategiv fesource

experience -~ o

‘Orientation to, the: past

dly, data processmg g he. stonng, retri
esource for all economnc ‘and. socxal exchanges




3

Postindustrial

Processing & recycling services ’

. Tertiary

Transportauon
Utllmes

Quaternary:

Trade
-Finahce
Insurance

“Real estate

Quinary
Health

Research
-Recreatiori
Education - - T
Governiment - = & 7 2

G

Information*—computer & data_ trans-
. mission systems

Knowledget

* Intellectual techn'oloAgy

" Scientist, technical & professxonal
Joccupations © - v

. Abstract’ theory "models, sxmulanons,
dectslon theory, systems. analysis

Future orientation: forecasung &
plannmg .

-Game: between persons S

Codlﬁcauon of’ theoreucal knowledge

OURCE: ‘Repnnged by permlssnon of the Haruard Busmess Remew. ‘An exhlblt from “Communxca- : :
ion 'Ii:chnology——For Better or-for Worse” by Daniel Bell (May/]une 1979), p. 26 Copyrxght‘_ i
by the Presndent and Fcllows of Harvard College‘ all rlghts reserved : :
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16/ A NewSetingfor Parnerships
N T e Ilnifor‘matvi"qr;f

v

Service "

.30

20 ' ‘quusirv ‘

-

|- L - \ A " |" . J v..Ag‘ricultgre"
1880 1900 1920 ~ 1940 1960 - 1980 .
e Year o

L

" Fig, 1. The Growth of Information Gecupations: US. Work Force 18601980, [SOURGE:
* . Marc Uri Porat, The Information Economy, vol: | (Washingtan, DC: Government Printing:
", -Office; 1977, p. 121] oL s R o

]
.
-

_ plant and machinery rather than, for example, on investmentsin .
“human resources. It is easier to allocate money for renovating a
-~ building_than for upgrading an employee’s capabilities. Tangible
. -assets are more valued than-intangible ones. Products. still" take:
' priority ovet.people. These aré truisrhs of an old 'gnc{;lus'tr'i‘alyfo’rder}’ :
“ (Botkin, Dimancescu, and Stata 1982, p. 18). T

- Having conceived of our old economy as producing goods, we
-may find it logical to think of the new economic ‘order as providing -
services. However; if we look more closely at service occupations,

~ we find"that-the great maj'Qr_ity”-'of,‘WOrker"s""ar‘g actually ‘involved
~in jobs that ‘deal. with. the \vc‘rg‘ati"o'n,TprOCt;;gihg;':zi_f\d' distributi
" of information. If we subtract these information w rkers; we discov
" that the ‘size. of the traditionally" conceived “service ‘sector - has.
* remained steady at 20 percent of the.WO'rk.fo‘r‘,c'e'. The actual intrease
~ has been in information jobs." A
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High Technology and the Information Societyf/ 17

‘High Téchnology: What Is It a}tnd Who Does lﬂt:?I

1 How do computers, microprocessors,.and silicon chips fit into .
- »this trarsformation? Are they symptoms of the change or its tan-. |
"~ gible results? They are in fact neither, Commenting on the fun-
damental correlation between the advent of high technology and
the dawning of the information age, James Botkin stresses that b
" the shift to a knowledge-intensive society ‘is driven by high - -
 technology.” Precisely what do we mean by “high technology” The -
- abuse this phrase has suffered in recent years shotld be evident -
" to anyone who has noticed how ,édver;isers eagetly associate this
- designation with anything the léast bit modish or flashy: It would
_"be difficult to find a more useful and prudent'definit_i'on than the’
.~ one offered by the authors of Global Stakes: “High tech,’ as the | :
' :_v_,,ter_m,is,.often,_used,ih_shorlthan_d,' refers to the application of science
_ to products that are at the state of the art in terms of their function_
- and design. Note. that high technology connotes these two -
- atributes—it is applied science as well as state-of-the-art knowledge” - ,
' (Botkin, Dimancescu, and Stata 1982, p. 20). When speaking of ..
high technology, we have this definition in mind. It:implies a close -
correlation between applied science and advanced scientific research- " /=
- and suggests, by exfension; the necessity. of close cooperation’ .
between industry and higher education. - PR o
.© Robert Premus, a staff economist for the Joint Economic Com--
_mittee of Congress, offers a definition of high-technology. industry
that reflects this corrélation: “High technology industries:consist
" of heterogeneous collections of firms that share several attributes. '
First, the firms are labor-intensive rather than capital-intensive in "~ .
“their production progesses, employing a higher percentage of techni- :
cians, engineers and scientists than other manufacturing companies. B
. Second, the industries are sclence-based in that they thrive on the "~
application of advances in science to the marketplace in.the form -

“of new, products. and production methods. Third, Research’ &
' Development inputs are much”more important to:the continued -
~successful operation of high technology firms than is the casé for.

i
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. other manufacturing industries” (US. Congress 1982, p:-4$. If
. business and industry are classifed according to these definitions,
“high technology” becomes the province of three different sectors:

those directly engaged in the research, design, and 'r;nanufacturt:

of high-technology equipment (for example, computer hardware); -
those engaged in providing essential services closely related to high- .
technology equipment-and its research, design, and use (for ex- -

» ample, software engineering); and those employing high technology .

(for example, robotics) in the manufacture of “low-technology” -

"

"goods.’ K . D ‘
| Although Premus’s definition is useful, and the role of high"
tech in the above three industrial sectors appeals to common sense,
naming specific companies that can be designated. as high-~
techinology iridustry is by no means a straightforward task. Writing
“in the Wall Street Journal, Eugene Carlson. notes that the déluge
of high-tech locatior'i‘srtudi'es unleashed by economic-development
of{i(:i?.‘xls in various regions of the country are based on widely
varying definitions of high technology. Each report has in turn
its.own method for measuting the economic effects of high
“technology on states and regions. Moreover, there is no singlé set
of statistics that tracks these industries and “no one has declared
where high tech stops and where, forgive us, medium tech§ starts” .
(1984, p. 33). B Ty
A récent’ article in the Monthly Labor .Review‘obser\‘)eé tha
three factors underlie most definitions of high-technology industry:
. (1) the utilization of scientific and technical workers, (2) expenditures
for research and development, and (3) the nature of an industry’s
producb—(Ri\che, Hcckeg'andBurgan 1983. p. 51). When used singl

or in cambination, these definitions-produce a widely varying list
of high-tech industries. This enables ahost of states to declare that

. they-are|winnning or at least competing well in the high-technology
_sweepstakes. But as Carlson (1984) rightly cautions,
high-tech states depends a‘lot on definitions.- .

- tisihot for usto add one more definition of high technology
oor to set about clearing the air. What is important to, emphasize

“is that definitions do vary, thus rendering statistics;and. reports
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" somewhat difficult to evaluate, We can ‘agree, however, that the

PRTI “y

High Technalogy and the Information Soclety /19

impact of high technology is felt i .many areas of the économy, ©
that it has become a driving force in economic and social change,
and that the correlation between applied science and advanced
scientific research is drawing higher education an‘d«vihdustry“into' :
“closer partnership. Unmindful of these fundamental changes, we
" have-experienced q‘difﬁtult‘”peridd of transition, with some dramatic

‘economic cénsequences. S .

¢
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Our Changing Economy . R

S . L Two ,DECA&S ago a Russian dog named Laika went
into orbit, and America responded by launching an unparalleled -
0 rage of technology. These were the years when U.S. defense and" ‘
" - aerospace_industries developed extensively, and ‘industry” and:

academia formed a relationship that, though it-did ot lead to the’
~ altar, might be described loosely as Yiving together’” Recalling for.
/- us a time when.our economic future seemed bright and ur -
.+ - problematic, Pat Hill Hubbard stresses the significant contribution -
* ‘made by cooperation between industry and higher education. She ",
. proceeds to note, however, that “by the late 1960s, education and - :
~industry had all but moved to separate residences:” ‘For a variety
. of social, political, and EConorﬁié'féaSOhé;:law]ahd'.btiéine‘s's replaced:
engineering and sciences as favored career choices.among students, '
“+" The profound effect of this separatioia'b'etweén-thé ‘c:"o“fp‘or_a"ié-
“and academic communities is still-with Us. Between 1960-and 1980,
industrial emphasis on long-term reséarch began'to be replaced .
" by short-term product development. Hubbard notes that while -
R&D éxpenditures as a fraction of the U.S. GNP decreased by 19 -
~ percent, Japan’s increased by a like amount. Our balance of trade
“began to shift to the wrong side during the 20-year period between’;
1960 and 1980. In 1960 the total value'of U.S.:i"r'n'por"tys,w'a‘smfbtily
"5 percent of the GNP. Today it is 13 percent. In' 1960 we exported
25 percent of the world market share ‘of manufacturing products.
Today we export only 17 percent. Japanese productivity is, on |
“avérage, four times higher than our own. For example, it takes 31
~ hours for:a US. worker to build a car, while. it takes only 11-for
_';hé_;]a’pa’tiéSe—o'r'gly 9if ‘they use-robots.. SUr

' For Hubbard and many others, the reasons for our decline and

- Japan's  ascendency- are clear.” “Japan seems-to hav atio
* priorities in order, and high on their list is cooperation between
g nent, industry, and education. We:ourselves do riot seem
al priority or policy, except’ perhaps

-government, ind
to have such a:national priority or
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area of defense. As i result, a renewed courtship is taking place
today between industry and academia—a churtship of necessity.”
The necessity to which Pat Hill Hubbard refers is in large
measure an cconomic necessity, It is not “tincommon - for
businessmen and educators to preface their diséussions about
industry-university cooperation with a litany of economic woes
- faced by both communitics. Several issues influence the environ-
-, jment in-which this courtship between industry and academia i
- taking place. Four in patticular-déserve our attention: (1) the diverse
i f:naturcﬁof the corporate world, (2) the distinction' between sunrise
" and sunset industries, (3) the transition’to a global matketplace, -
~and (4) the possible solutions presented by reindustrialization and
a structural readjustment of our economy. '
R : R .

. *
'

The New.Corpofaté_Wdr/ld SR

-—,_r—’—*%~—@ur-v-rccognition‘of the coming information society has been -
.~ hampered in large part because we perceive. the economy in terms . '
“of an outimoded corporate structure that is”ﬁo longer the rule in
_today'’s business environment. The diverse nature of the"corporate.
world introduces distinctions. that are often lost on-those outside
- of the business community, particularly those from educational
" institutions. Industry is far from monolithic; its needs do vary. We
" repeat what is essentially a.truism only because we remain so forget-, .
\ ful of it The frequent misperception that corporations are all-the: -
' same is matched only by similar ones about the organization and
diversity of our educational system. Our institutions adapt to new °
conditions at what often seéms to be a glacial pace. However, our -
ownoutmoded perceptions about them often emerge as even more i

" obstinate, tenacious, ‘and inimical to change. - T

. Harold Hodgkinson illustrates how.needs can vary by p»oint_i‘tjg_‘
out the breadth of corporate diversity . At one'end of the spectrum .
are corpotations with a low degree.of_v';c‘liv'ér.s_iﬁcatibo"_h,.'Thtyé’yf tend
“to produce products closely related to one matket.. Othercorpor-
ire diversified ‘within one general sector of, b'gys'ihe"s"s‘ and

ations’
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" as a rcsult. draw tlpon n common pool of technologies. Movlng
on this spectrum toward further divérsification, we find that com-
panies b: come unrelated to any one market or technology. The

" only common dcnommator is that one firm is in charge, At the
far end of the spectrum is the holding company. Essentially a bag..
of assets, a holding company is not associated with any product
or market, nor can one speak of it as having any particular identi-

ty. This range of diversification can be found in virtually every sector.
of the economy, Mestzover, the trend among corporatlons is toward

;- greater diversificatior."., . : : .

Another means by which we can understand the dlvcrse nature -
of mdustry are. Standard Industrial Classification (SIC) codes. They
indicate the enormous range of products and services that business
and industry are involved in. The codes are in essence a sorting
device, ascreen through which one can pass a host of companies
when looking for certain characteristics. By employing these codes
in combination with Standard Qccupational Classification (SOC)

~..codes, one can determme, for example, those industries i in which -
scientists and engineers accunt. for.more than 10 percent of the

* work force or those that are partxcularlsr research-intensive. These
devices enable one, in. short, to become aware of clusters ‘of in- -
dustries that are likely to have similar characteristics and needs. .
Moreover, by studying the geographic distribution of certain groups

~of industries, one can ‘better understand their impact on a local’
community of region. This can be of great value when'trying. to-
gauge the educational needs of industry in a- partlcular area, -

... Corporations are "themselves acquiring a more dlfferentlated

- view of their environment. For example, many are undertakmg en- -

_j'v1ronmental scans to track changing trends that will have an impact, -

" on -them. General topics-covered by such’.a 'scan’ include ‘the .
- demographic environment, the work envxronment, the: govern-

. mental envirgnment, the economic environment, and the socxetal

. environment. Companies then 'enumerate under- these‘ m"'o

fl.headmogs a long list of- specxﬁc concerns that, bear on their oper

ation.. Thls greater understandmg of the relationship between’
corpor: 'tron and it envxronment is akm to what,Alw “Toffler refer
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o would be the nur/ﬁber one ‘len'gier of money'in the United States? -+~
. Market disaggregation of this sort is taking place in a variety of .

Our Changlng Ecmmh\y’ /23

o

' to In The Third Wave s’ the recognition of a varlety of “bottom’
*lines,” not merely finangctal but social, environmental, and cthical,

all of which are related (1980, pp. 257-60).
“Market disaggregation, says Hodgkinson, is also a factor

. contributing to a more differéntiated corporate environment (see
~ figure 2). At one time, for example, we thought:of money in terms
of one institution: banks. However, today we encounter a vast array

of finangial jnstitutions and diverse means of transacting finan-
cial business: Several years ago who would have thought that Sears.

ficlds, including kducation. Large department stores provide another |

apt example. Originally designed- to provide' standardized goods * "

to a mass market, they have now reconfigured their stores to include

. boutiques and specialized environments. The boorn in new business
" starts lends impetus to-these trends. Increasing from 264,000 in

‘ Researcﬁ

Collevges “\ Banks "Unive;si»t‘i‘q.s k'.FHospitaIS'

College . Banks University - - Hospitals’
Busiﬁés§ ‘Sears . Business .. HMOs
Government  HFC * Private R&D ' Fitness Centers |
Military.  Money Market * Military Hospices =
Unions Barter = - Government YMCAs .
Civic-Groups- SR " Businesses -

Functions Now More Specialized, *Narrow Band” - |

Fig‘ 2. Market Disaggregation. [SOURCE: Harold Hodgkinsén,w"CharActex'jizétiqn of Hi‘g‘hgr‘ .

: Edu‘qaiioh and Industry,” paper presented at the 1983 NCHEMS Nationat Assgmbly,
Denver, Colo,, 9-11 February 1983.] - L 7 X L

GA



O

ERIC

Aruitoxt provided by Eic:

v
:

24"/ A New Setting for Partnerships
3 1970 to 587,000 in 1981, these new businesses are usually targeted
o to diversified and speclalized markets.
‘ ~ This brief review conveys a sense of how diverse the corporate
world really s, Corporations are structured differently, make various .
products, provide numerous services, and have very specific educa- %
tional needs—both with respect to their crployees and the firm
* jtself. Some companies are on the upswing, others are faltering;
.some are quite small while others ate enormous in size, There are
those oriented to specific products and markets, and those that
have become quite divgrsified. This mosaic can be rather confusing,
Nonetheless, we can gain better perspective on our économic situa
tion by employing the distinction betweén sunset and sunrise in-
dustries, a distinction brought on in large part by the rapid develop- , - "
mient of high' technology: | . S

-

Sunset and Sunrise Industries

" If 'we are to have a successful transition from the industrial age
- to the information age, it is fundamentally important that we have
- the foresight to recognize and‘nurture future-oriented industries. |
~ To borfow a Japanese term, we need to move from. sunset to sunrise |
industries. Indeed, this transition is already underway, and has
resulted-in what might be termed two separate economies. Our
recognition of this phenomeénon is fairly recent, and a short discus:
" sion may help alleviate somne of the confusion we have about our
" economic situation. 4 S P
.Hodgkinson usefully analyzes this economic dichotomy by
~ examining the performance of key industries ‘according .to their
‘revenues in 1980. As figure 3 ill'ustrz‘x'tes'_, the automotive, steel, and .
v homtaibuildihg industries shrank, while aerospace; electronics, retail
 sales, and energy expanded. The-figures make clear that'a new
_economic order is parting ways with the old: Industries that shrank
have their roots in the industrial age that was at its height earlier
“inthe century. With the exception ofretail sales, a traditionally
service-oriented sector, the expanding inchs ties are essentially high-

echnology. industries, - ' ;
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"laking note of these two separate cconomies, John Nalsbite

declares that we are not, and have not recently been, in a recession.

“We have parts of the country that are in' prosperity and parts that

are In depression, some business sectors that are doing very welly -

and some that are depressed. Economists have averaged the two

~ together and declared the nation in a recession. . . We lose all in-

o telligence by averaging: to understand the US. cconomy today, we
have to look at the ecconomic health of each of the states and cach -

of the business sectors” (1982, pp. 71-72). Reflecting on the reasons

for our confusion, Naisbitt observes that “economists continue to

root thelr judgments in the old iridexcs, and most of those are
“buried In the dying industries, Wo need new concepts and we need .
" new data if we dre to understand what is going on today, to-say " .
" nothing of what may go on tomorrow” (p:72) " L
" When viewed in static terms, our economic situation"cah"ohly7 o
baffle us. Instead; we should perccive it.as the overlap between a .

declining sector and a newly emerging sector of our cconomy. The
- so-called Kondratieff cycle is one of the ways of explaining this:
_ phenomenon. Named-after one of its first discoverers, the Russian - -
"~ economist Nikolai Kondratieff, this theory seeks to explain why

.
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“Characterization of Higher ‘Education and Industry,” . paper presented At the 11983
EMS Nationa! -Assc{mb]y,‘ ngy_cf, Colo.; 9-11 February 1983}k, '




O

ERIC

Aruitoxt provided by Eic:

26 /- A New Setting for Parencrships
ccoriomle vitality waxes and wanes In 50-year cycles—the so-called
‘Kondratleff long wave (Mass ancl Senge 1981; Forrester 1978, 1979;
Dickson 1983). We are currently between two such waves, one of
which is receding and the other which Is now developing, If we
et our sights on the receding wave of the old order, we find our N
natlon to be In a state of decline. Yet If we look to the developing @
wave, which Is closely associated with high technology, we find = i
ourselves to be In a perlod of vigorous growth, : : e
More s at stake, however, than simply one Kondratleff cycle. - ¢
Drlven by the advent of high technolegy, the transition to an Infor-
matlon soclety is a shift of epochal dimensions, one that extends
well beyond any one economic cycle. This Is not to say, however,
that the current transltion In our economy presents us with only .0
" .two alternatlves, expansion and decline, with o hope for any | "
“middle ground. High technology is not only the promise of those -/
industries that are curently undergoing rapid expansion. It can - -
also'be used wisely and selectively to transform the fundamental -
characteristics of certain older industries and enable them to par-
ticlpate in the new cconomic order. Many of our older, baslc
industries can’ benefit from high technology, as can our already - 3
 efficierit system of agriculture. For example, it's not just robots that -
‘can have a major impact.on the auto industry. In 1980, Toyota's
use of computers requited only ten accountants in their receivables.
department. An American auto division of equal size required over -
300. Partnerships between industry and higher education present -
us, then, with two challenges: to continue the growth of high--". 2
~technology industries, and to transform those sunset industries that -
~ can reasonably expect to have a bright future. These challenges
require that we.maintain the technological edge of scientists and
- engineers and that we retrain.displaced workers from olderin-
. dustries so that these individuals can play & productive role in our
_New economy. - B R R
Two significant differences between sunset and sunrise industries
" are the emphasis they place on research and development, and -
~how! they perceive ‘capital investment, Only recently have v
* understood that reseatch and development can have a long-term

—
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I

2 economie impict, As a fraction of our federul budget, researeh anel «
7 development decreused 36 percent between 1968 and 1980 and baste
rosentel decrensed 27 percent. Research and development us o
. frction of the Gross Nadlonal Procluct decreased 19 percent. During
the sume perlod, research and development went up 14 percent
i the Soviet Unlon, und 16 percent in West Germany, und
19 pereent in Japan. Placing these recent trends in-a brouder
historical context, Louis Robinson observes that between 1870 and
1950, there was a difference of only .4 to .8 percent between the
annual growth of US, productivity” and that of the United
Kingdom, West Germany, and Japan. “This srall difference, com-
pounded over 80 years, was the declsive difference that made the
“United States the economic and political leader in the worldi”
Recalling thut from 1979 through 1981 we actually had u net decline .
in productivity, Robinson asks us to imagine “what this world would
be like in only unother 10 years if we should have productivity
“differences, not of .6 percent, but of 3, 4, and 5 full percentage
“points, compounded, vis-a-yis the rest of the world”
5 ‘High-technology industry is one sector of our ecconomy that
- recognizes the importance. of rescarch and development, Although
our overall investment in industrial R&D has fallen by 25 percent
* “since 1965, it has increased dramatically for high-tech companies.
- In terms of thé percentage of sales allocated to R&D activities, all
. of the top 10 US, R&D companies are in the information-
"+ - technology industry (Botkin, Dimancesct, and Stata 1982, p. 23).
~ " Another-uscful point of comparison is the'manner in which
sunset and sunrise industries perceive capital investment, While -
it is true that all companies require capital for investment. in
“*equipment, machinery, and other goods, high-technology industry -
requires this to a lesser extent than other industries, Even when -
‘this investment is in new technological hardware that can be highly
‘beneficial, - rapid technological .change can often render. this -
‘equipment obsolete. Investments in ‘human resources can be more |
productive precisely because. they can be' self-renewing. For this: . .
reason, the development of human resources has an importance .,
“for high-technology companies that "exc'eedsrca)italHinvestn‘jeg_t in

¥ g
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L industries were-born global, and 't
" determined more by international developments thah»'by;‘any{s»iﬁgl

28 / A Now Setting for Partnerships

the truditional sense of the term, Botkin reminds-us that the
knowledie intensity of this industry s unprecedented. “ne-third
of the work force requires college degrees, about half of which are’
rechnteal degrees, Another third requires nssoelate dlegrees. To put
it another way, a high-tech work force has 10 to 12 thmes more
R&D, 5 times more sclentists and engineers in non-R&D furictlons,
and 70 percent more skilled workers dhan traditfonal manufacturing

companies.”

Microprocessors and  silicon chips notwithstanding, an

information society's eritical resource Is not the machine but the
individual; fes Tnvestment is not in hardware but In éduention, These
priorities have important consequences for the parenership between
industry and higher sducativn, whether conceived of ns a research

eship In’ eduention and traning, Tt Is

Lpartnership or as a partne
precisely this premium on knowledge aind education that Hes behind
industry nng the information. :

_such terms s knowledge-intensive
“society,

4

The Global Marketplace | .

When stopping at a traffic light, we_frequently fealize that
Toyotas, Hondas, and Datsuns outnumber Fords, Chevys, and
Chiryslers. Finding a radio or television set made in the US. is no"
fonger an casy task, Indeed, there is perhaps no better indication

of the transition to a global marketplace than the fact that we now
consider these Japanese products to be houschold names and an
integral part of American culture, , : o
More than any other development, the rapid emergence of high-

~ technology forces us to recognize that fundasmental shifts in our
_ . own cconomy go.hand in hand with underlying changes, in the.
world cconomy. “Unlike agriculture and manufacturing,” observ
the authors” of -Global Stakes, “the new .kndwlc‘dgejintcnéi:yé

‘ heir direction and’ fate will b

). Whil

" ﬁnatio’n‘al"p.olicy?‘ (Bd.t_kin, Dimancéscu,.qnd Stata 1982"5:24
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we find most other industries in a defensive posture to protect their
internal markets from erosion to imports, high- technolé)gy industries
5’place strategic importance on-the global marketplace and interna- . -
- tional competition. Indeed, in the midst of ever burgeoning trade
cficits, high- techhology companies represent the fastest growing .
ector of our export economy. It is not uncommon for these firms .
(o} have onc thlrd to one-half of their sales go to customefs outside j "
of,the country This contributed $6-billion:to the US. balance of
ymcnts in 1980. If we include-all R&D-intensive: products and
rvices, our balance of trade surplus has tripled between 1967 and:
1977 from $8.8 billion to $27. 6 bllllOn (Botkln Dlmancescu, and
Stita. 1982 P 23) )
The pos1t1ve performance of hlgh technology in: the global
marl«.tplace is no doubt encouraging, but we must recall thation-
vhole we: havc fallen serlously behtnd in 1nternatlonal trade.
Sinc ,'1960 We have increased: the volume of our manufactur d.
C\pOrtsll tlmcs .During the same penod Germany has 1ncreas'ed
exports 17, timds and ]apan increased its 31 times: European and

ecutlves have long consldered success in forelgn markets
atttr of survxval Until just very recently, most’ Amerlcan
ms have percelved it to be merely.an added beneflt oreven irre
ant. George A Keyworth science advisor to Prestdent Reagan,
v nfesses thiat “our mistake was in taking our industrial superiority -
for- gmnted We ‘assumed our lead was insurmountable. and. that:

pstart economies would at best, carve out some. small market
niches that.we did not want to bother with because we “assumed
hat the. proflt was low—small cars are an’ example—or that they
vould take over some undesmble, less intensive manufacturlng that
mér ans. had outgrown. We. are’ ftnally begmnlng o recognlze
eriousness, of our situation” (1982, p: 609).
hanges in; the 1nternat10nal marketplace 1nvolve several '
5. Our Lconomy is no longer as’ self{sufﬁcxent as it once was
bccome part ‘of an 1nterdep<.ndcnt global economy Asa
2, No one. natlonal economy. w1ll have the'dominanc
once. enjoyed We are in the m1d5t ofa w'orld (
flabor and productton As Thtrd \l(/orld countr
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: ‘Automot’ive’marlmfécttxrying‘,". for example,is rapidly,

;. consum
" “economic and educational systems.can’adapt, quickly:er

©equipment is not so alarmi
~in'the fight for consumer ﬂgl‘e;ct‘roni'cs.f_But"‘con’ipu‘tgrs,‘

" ‘materials sciences. This is our game—very sophisticated, sta
- ‘the-art high-technology products whichchallenge our best-edu

30/ A New Setting. for Partnerships -

more effectively, the developed countries find that they.must engage .
in a process of deindustrialization. Even the Japanese, who seem’,
so invincible, are relinquishing their steel and shipbuilding markets,
and are turning their sights toward the manufacuture and expott -
of the 1ét’esf.genératioh of ;High‘-powg-z.red‘ computers. Cléérly, ‘the
- international peckinig order has changed. Production sharing and
intérnational ‘subcontracting “are “also  the - order. of  the ¢ :
k ’ oming an
; i‘ﬁtg’r’br'\g‘t,i'o‘n'z'xl‘ s‘m[’o'r'ga'sboard,‘,\x_/_i'th.-"erigipgs' being producedlx

 “‘country, tfansmissions in another, nuts and bolts in still-another

~, Clearly, atkn.obwledg'ir{'g;aﬁ‘dtihéking use 'of.ii\r‘it(ématiional‘mﬁ"r’ket’sﬁ
. must; be a'cbrhersto'né_»bf our ‘economic strategy. . o

" WithJapanese superiority so evidenit.in. the automoti

T elec:t;"o‘ni'cs:in':dusttiés,j]a‘rj‘\es Botkin ponders wh

“a théri_gingwo__rldé “The amount -of time: availabl

: ,;'a‘r'\'_dj_b‘éy‘o"r_i"dfoq‘r‘ CQﬁtnOl;- It depends on -_ivr,it_qr‘naft‘l_of}él

e e ety and other abordntensive indusc
- already moved to Evrope and the Fat East. Could: his happe

. g g . i

‘knowledge-intensive i dustties like: computers?:Even-the
anisistor - radios, TV. sets,
ng. Our best people were; never enlis

:]zipan”‘fand East. Asia’ of

NS

. cation equipment, §¢m{conductofé;’ and instruments are a differe

story. The same is true of ‘biotechnologies; genetics, and 'the"

‘ ucated
‘and most skillful work force,” .70 o ey
" Botkin continues by warning us that we;canriot:aff'o;rd‘t‘ los

this game, for there is no place else to go.“Not only are thes

* .ducts important'in their own right as'a‘'source of employment an

“exports, but they aie needed to.mod industrie
automation, robots, quality contra
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s the only way they can compcte agmnst lowcost labor in less-
" developed countries. “It’s not that we are getting worse,” says Botkin.
““They are getting better. We have to compete on a fast track. We.

no longer have the high- tech field all to ourselves.” :
" Qur response to these economic changes has Jbeeh fragmentary,

- at best, and largely uninformed by a natlonal economijc strategy.

Two frequently suggested policy alternatives—massive relndustrlallzz» : ,‘
tion and structural adjustment——also exact, however, an economlc
and soc1al price.. -

The Economlc Altematlves

‘How can ‘we reverse our econom1c tallspln7 Remdustrlallzatron, :
we are ‘told, 1s the answer-—a’ ma]or relnvestment in’ technology

hat would 1mprove the competltlve pOSlthn of Amerlcas ‘tradi-

m mg the technology of manufactunng S h
h success of relndustrlallzatlon are not hard to» ind’ A:resear h
M‘ llod Umver—

sit : xample, has produced a ne'

echnology On the, other hand ‘there are. those; am' ng; the
\ alsbltt, who warn that it’is too late 'to'recapture ur industri:
supremacy because we are no longer an 1ndustr1al economy (1982
56). Condltloned by our old economlc order, our instincts. would :
have usinvest heavily in the steel and auto 1ndustr1es to make them
orice again competitive. Nalsbltt considers this remdustrlallzatron o
scenario seriously flawed for two reasons: “First; the Umted States -
tself changed and our economy is ho longer based prlmarlly o
'ndustry Second; the rest of the world has changed too; no mou" '
odermzatlon can return. us to our. prev1ous posltlon Rathe
than_relnvest in the lndustrles that once made us: great, |
»'ard the grea n
enterpnses of he future (p"’58)
onltlon ‘notw1thstandmg,




Q

ERIC

Aruitoxt provided by Eic:

» technology in ccrtarn tradrtronal 1ndustnes has made the
- competitive. Computer—arded design - and manufactur' :
(CAD/CAM) and robotics have contributed to 1mportant advances &
in' the technology of manufacturing. Our newest automobile
“assembly lines, for example, rival those of the Japanese in their
productrvrty and efficiency. :
. Another much’discussed alternative concerns the structuml._
. eadjustment of our economy. This policy ‘might be described a
~ promoting, or at least staying out of the way, of, sunrise industrie
. and-allowing tradltlonal industries to die a- natural death An alter
o f.'natrve to rerndustrlalrzatlon, structural readjustment means plcl(ln
‘winners by concentratlng on emerging i 1ndustr1es such as’computer
~.and electronrcs Sucha- pOllcy would encourage ‘usto focus on h
: needs of the next long wave, a view seemlngly at. odds wrth politically:
L popular strategies to strmulate the existing 1ndustrlal base., In'
. structural zeadjustment asks usto recognlze the powerful'"ec no
‘forces already leading us toward an’econor : ;
..,_Few would drspute the ‘real 'conomlc potent
"technology lndustry holds l-lowev‘r, questlons ersl
“tech isin and of itself a suffrclent .answer Althoug
L potentlal for. grOWth is. nonetheless litnited: - "We . mus
" oursélves that not everyone can be : a-compl
as 1mportant as encouraglng grOWth in'the hlgh— .
lizing this knowledge effectively in other 1ndustnes For
“Lynn Browne argues convrnclngly in.a recent arti
3 England Economic Review that the Great Lakes
'to improve | thelr economic condition by modellng their eff
- Silicon Valley or Route 128. “If high tech can'savé the Gre
. - it will be through helping tradltlonal industries meet, ‘the challe
~ of foreign competition more successfully (1983, p.. 32).. A lasting.
'cure to our economic Woes wrll need to. be broadly based.‘Henc
he lmportance of 1ncorporat1ng manufactur' g and setvic
‘.trles in"the high-tech: revolutron ;
e would be unfortunate were We to thlnk of relndus
and structural readjustment as mutually excluslve alternatlv
‘are possrble In pursuing a dual:track pollcy, however,
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partnerships betwee

very eareful hot t make, thie:same undamental ‘mistake: t
e have committed in the past: @ myopic concentration onspecific

products and industries. In the long run, we would not be’ well:

- served by dealing with high-technology industries as we have dealt

with the steel and automotive industiis, nor ‘with silicon chips -

‘as we have.in the past with “widgets.” We must look beyond certain. -
lucrative products and the glamour of specific industries and
" recognize. that as we make the transition to the information soci-.

ety,-a’ new resource comes into play that is fundamental to-all -

products and all industries: education. The cultivatior'\;and;utiliy-

zation of this strategic resoutce is the essential premise upon which
n highér education and-industry must proceed. -
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HlGHTECH PRODUCTS and innovations are not ‘the’'on
measure of our transition to an information society. Equally im

portant .%MMPDMCMge ,

Systems of economic exchange have, in:short, an. important

= 'counterpart in systems of social. change Educatlons strateg ole
" _entails not only research, but mcreaslng our. understandxng and
"/i’jutlxzatlon of hxgh technology

v

iJSoclety s Acceptance of Technology .

tec nol ‘V,gy“xn a socnal‘c; ,
n was ]oseph‘-Marxe ']acqua

patterned, wo
very. much and the

ng age because"of_the practlceand;becaus
ometimes- 'have o new: technologit
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rshrps betwe
onment in whrch'scrence and’ tech
ty: and,

proper perspectlve. We are, paradoxrcally,
ly’ oriented society in hlstory, and yet we are most susprcnous ‘of

" technology. Indeed, the degree of our scientific 1111teracy can be
. described as a national scandal Moreovet, David Saxon reminds .
lus, the sc1enuﬁcally 1111terate are ot just blue-collar workers.‘ i
‘«They are not just people we thlnk of as uneducated They are our

wn products, indeédour. own colleagues, the facultles'of our
'xes They are as llkely to belleve nonsense when it comes
tis, the espe
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educatron will rnclude such new opportunmes an

internshrps, alternating - pertods of work and- study, contmulng_

education, and frequent career changes. Computers -and high -

-~ technology can be invaluable tools as we shift from discrete perrods

of education to a process of lifelong education and training. Entrre _
. libraries can be automated, indeed, stored in computer memory
Wrth mcreaseu cooperation among educatronal institutions ind

the greater utrhzatron of: personal computmg termrnals, th

wrll not be far away’ “when a student can search for a. book i
hbrary that is a. contment away. _ o

;It is in thls context that Robmson speaks’

r puter as a democratmng rnstrument4 “We mt rtrv'

berng used only by th‘ natrons tha:'

drfferent . “O‘

d_' have a’ need whb can benefrt vfrom its. use, e
T "ltrmately, where they live.
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th

life. Tts wrdespread use can create an economlc - condition that'mig

be termed- “obless growth.” Hodgklnson calls to our. attentlon that
in the United States 3 million farmers grow almost twice as much -
_ food today as 12 million did in 1910. About 436,000 railroad workers

haul more freight today than 1.4 million workers did at the end

- of World War IL. In Erie, Pennsylvania, General Electric is spendlng 1
-$300 million to expand its locomotive production capacity, by

SO percent. . The new system produces one motor frame aday with
no _workers Prevnously it took: 68 ‘machine’ operators 16" days’t '

produce a motor framé. What happened asks_Hodgkln n, y th
68 work'ers7 Even though our economy will: L ew

obs by 1990, only 1 mllhon of these can be ¢ lled'h_ g tec

obs: n""he strict serise of . the term. ¢ “We have' n: conomy " notes

HodgklnsOn, that is turnrng ’out about six: ! w—level service jobs

or every one that ¢ould ‘even motely be: labeled as. hlgh': tech:
o we.do: anythlng abou that-and if so° what7_Th1s is one’of th

entral. questlons that buslness and hlgher educatlon"must face

n speaklng of ]obs, Hodgklnson cautlons us to'differe
een percentag of{growth and-actual numbers (s
3) 'andftounderstand the skills required for.a
fa test ob growth in“the’ 1980s'and+1990s lies, no.
omputers and hlgh te'chn_ ogy. But th ;
i ’ he

processtng machlne mechanlcs
1ng.fast pereentage growth: (up 147 percent), but on
new ]obs re- antlcnpated n. the area. One mllllon new ]obs a
r; fas —food workers, kltchen helpers, and waiters/waitresses,




’Parale'gal Personnel
Computer Systems Analysts »

Computer Operators, o . < 151,100
2 Office: Machme and- Cash Reglster ‘ . i 40,668

Servicers
Computer Programmers
“Aero-Astronautic Engmeers

" Food’ Preparanon and Service
Workers, Fast Food Restaurants

Employment Intervrewers
Tax Preparers :

Harold Hodgkmson. “Charactenzatron of Hrgher Educatlon and lndustry,
prescnted at the l983 NCHEMS Natlonal Assembly, Denvcr. Colo 9. ll February

Table 3

Largest Numbers of New Jobs

. L Growth in' Employmen
o P ; *‘ ln‘Thousands"

Hodgklnson, ‘
983 NCHEMS Nauonal Assembly,
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‘CAS«‘? [ tly unde

ess, the shedding »'o"fv i‘r{ddé’t'r“ial t‘féé_ft?l.l‘er's: in’ order to-acquire th

w1 ) gs of high t‘e‘ch’n‘o'l_ogy. To the extent that this is true, hundred

‘of thousands and possibly millions of workers who:have been
“employed in high-paying blue-collar positions are beifig displaced:
Such positions, requiring little technical education, will no longer
be available: The jobs of the future.in high technology will require "
_extensive technical preparation. The question emerging on the na-
tional agenda is this: Who shall be responsible for retraining the =
_displaced blue-collar worker ir- the skills of. high_technbo‘lo’gy?’_’}"
Cooperative agreements among colleges, companies, and urions|
cani’ provide these workers with skills for the future. If this wer
undertaken on, a national scale, “the result,” says Bundy, “cotld

Diimbing Down the Job

nox necesarlytranslae inco.grater technical kils (Levin
umberget\[983). fecnnica _

Contraty to popular belief, the use of high technology d

hrology, says Hodekinson,
n” these and many other, jobs. Wo
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“teresting’ jobs, income, and lifestyle.

on tis echncloy, Pul Bl adls hae o

3, e rieed, paradoicallyfextremely well-educated pec
the clerk"pushes the picture of th Big Mac; there is

~ A

~behind thescenes to.make: thisipricing and- inventory" system
Cfuncrion. 1 o e e T

“This' dichotomy between - the increased ne‘éd for highly

sophisticated technical education and technology’s capacity to dumb -

down - jobs extends well beyond tt . golden arches of the

neighborhood McDonald's. The comp cer does indeed have the .

. potential of allowing virzually unlimited access to information for
"’ great number of people, of becoming, in short, a democratizi
. instrument. However, it can'also du mb downi jobs and significar

reduce the satisfaction workers: derive from their

‘Without broad and effective education, we'may ‘we

nation with two societies: those.who have knowledge of
to high techriology and those who do not—a division‘between
“have” and- a *have-not”. society with ‘respect: to information, in




sers of product: hey are in‘a posi-
mote and effectively. utilize human resoutces, for bot
economic well-being and that of the nation.

jeration has-thie salatary effect of broadening hottz
_perspectives that it offers are particularly import

pected change such'as these. The

of rapid and unex \'as these. L0G
f a- specific. gylli_ahcje‘ are easily recognized: they may' li
search results ‘

or.improved training procedures. But there is

i e

£0 cooperation than simply this; While the overall, cumulative effects
of partnerships may be less tangible, they are no less real or im-
‘portant. These alliances can contribute tq-our understanding of -
the social, moral, and philosophical ramifications of technology.
Only the combined efforts of higher education and industry, and- ",
- their collective wisdom and ingenuity, will be adequate to meet.
" the new demands of an information society.
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. .acceptance and understandmg of technology,
" high- -tech' boom mlght just be a temporary anomaly

Unfortunately, the response of the educatlonal communlty o
the emergence .of an information society -has' been profoundly‘

‘uneven. The boom iry high technology is occurring at a time when

" most segments of education are experlencmg declining enrollments,
fiscal support, and: academlc achievement. Based on her field studies

'Ellzabeth Useem notes. that publlC educatlon in'the hlgh ec

pposlte to the needs of 1ndustry lt is nterestlng

'that as mlcroelectronlcs looks to the future as
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. Botkin concludes that there seems to be “little coordination of our
‘two ‘war efforts! We are waging a defensive war with the Soviet
"Wnion and an economic battle with Japan—but with the same
troops, namely; our technical work force. It is far from clear which
< of these battles is'more decisive to our long-term security. ‘But it
_is:clear where the resources are being spent.” o v
. Before we can discuss in detail the specific needs and interests
' .of ‘educational  institutions ‘and the potential for partnerships . .
- between education and industry, we need to review the changes -
. that have occurred in our educational systems. For-one, ‘these
. systems have become more diverse. Second, we are acquiring a
*..better appreciation of just how crucial educational institutions are
““ to our social and economic infrastructure. And third, we need to
" take a general‘réading on the state of health of our.educational .
" institutions and consider the prognosis for the future. = ‘

v

" The Diversity of Educational Systems e

" Just as the diverse nature of the corporate world often goes
unrecognized, particularly by those outside of the business and in-
dustrial ‘environment, the complexity of our educational ‘systemn -
is niot often understood by those outside of higher education. Those .
in: the business world are frequently uninformed about the diverse
educational options available. . o R
. Theformal structure of higher education in the United States . -
can be'a confusing-maze for the uninitiated. Students in-high school’
have to make choices among institutions that differ markedly in ~ -
size, program ‘diversity, purpose, and culture. Pr'oprié‘t"ary“ki’ﬁstitii}’ ;
jons offer certificate_programs -as well as short-term  training in
becialized skills. C smmunity and junior colleges have terminal -

c‘ubatyi'ohél»pr‘,_ogyramé as-well as"pfi Sgrams that enable a‘student
transfer to a four-year institution. Moteover, there exist numerous -
lternatives\among these four-year _schoolsﬁ{{ﬁgiiohalt state univer-'
ities; “flags| \xp" state universities; small, liberal-arts colleges; large,

rivate  research universities; -single-sex - institutions; “religiously..
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partnerships between ‘educa_t'ibn and industry. The existence of this i
. world came as a shock to Paul Bradley:‘f‘Back in 1979, 1 visited:

. vice-president for tra

budget of Colgate University, my iunde‘rgradh’até' institution, was

affiliated institutions; and. an array ‘of institutions addressing
themselves to a specific clientele and specializing in certain pro-

_grams. This kind of diversity extends to a lesser degree to graduate  «

and po§tdocto§al édpcatio_n. P S

" Howsoever. complicated our formal ¢ducational system may
seern, a whole other 'world of educational possibilities lies outside.:
this realm. T he phenomenon of market diségggqgatioh applies not
only.to business and industry bqt;‘/also to education and research.

Colleges and universities no'longer have a monopoly on the educa-

. tional market. Business, government, the military, unions, and civic
.~ groups all operate significant educational and training programs.

Likewise, research universities no longer corner ‘the market on
research. Business, industry, the military, and government all carry
j . . o [T - X AP, )
out important programs in basic_ research and. in research and. :

“development.

Tn"addition to the 12.4 million students in college in 1978,

- Hodgkinson notes that another 12 million are learning through

‘agrilé.ti‘ltural extension programs, 7.4 through community organi- .
zations, 5.8 million in business and industry, 5.5 million in profes-
“sianal associations, 1.7 million in federal manpower programs, and .
.6 million in tradé unions. As these figures suggest; those.enrolled
in college do not-fepresent thé majb‘rity_bf’éhosg ‘who z_irééleaming
and studying in our society. In describing the adult learning market
as it looked in 1979, Hodgkinson points out that over 60 million
"of the 98 million people in our labor force indicated ;adesire to
take educational courses. And of these 60 mi‘llion,','ove\'.40 million .
“found themselves in a career ‘transition likely to requir;\new skills.. -

The world of corporate education is itself d significant “shadow
education system.” The role of employers as educators becomes,
a particularly significant factor when evaluating and ’p_’romotifmg e

1

the New Ydrk-Telgpl}o_rie Company and met. \yith their assistant.
: lining‘ptogréms. He proceeded to tell me that
his annual budget was $24 million; in that.same year the entire
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$21.5 million. They already had 72 hours of graduate credits
registered with the State of New York for actual accreditation. Right
then I got the notion that maybe I ought to-take a look at this
other world outside of what we call formal higher education’.”

‘ Further examples are not hard to find. Before its divestiture,
AT&T spent over éZ billion annually on education and training.

" To put this figure into some kind of perspective, we might compare.
it to instructional expenditures at a major university. In'the 1981-82
academic year, UCLA had the largest such expenditures of ‘all
Americani universities ($212 million), but they’still amounted to .
only 10 percent of AT&T’s education and training budget.

- Does the ever-burgeoning diversity of educational'oppoyr'tqnitics
signal a crisis in our ediicational system or a natural, indeed h
desirable, trend toward lifelong education? “As e become more
of a learning society,” reflects Gerard Gold, “it becomes progressively
more difficult to decidé’wher_e the university ends and the corporate -
world begins and where they both fit within the larger education

- and training system, which includes unions, public:sector' agencies, -
profcssional associations, librarics, parks, cable television and other’
media publishers, . educational brokers,- alternative education

. organizations, and other local providers and consumers. The very

 boundaries of a university or college seem to disappear when cor:

~ porations grant degrees, when colleges ¢ngage in more technical
training, and when learners increasingly receive college credit for

learning through life and work. experiences outside the academy. -

(% _i‘s-_not at all clear whethc:r\thé Bl'urlrin_g' of these bo'undaries ought - E
".to be taken, as a welcome opportunity or an emerging problem” .
. (1981b, p. 9). [ ' ' L

~ What many perceive to be evidence of failure can also be
"understood as a symptom of change.*“The time is dead and gone;
‘buried aid past,” notes James Alleman, “when we could g‘rad.uzite
from a four-year institution with' a degree-that w_ould’prcparc us
with all the education’ we would ‘need for a 30- or 40-year career. . .
‘The hallmark of the successful employee of. the future-will Bea- -
willingness and motivation to pursue his or her continuing pro-- k
”fesvsion‘:al_ development.” Lifelong learning necessarily invql__\)es _tixé -
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us: alternative energy sources, genetic engineering, and' powerful

‘ 'di‘tio'ns,‘t'h.at_ would encourage the development ‘ofyﬂ‘su'chb.;'),'r'omivsih»g :
“innovation” (1981, p 63). R N o Sl
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workplace; it is predicated upon the involvement of business and

“industry.in educational programs, be it in cooperation with formal

institutions of education or through the creation of their own in-

‘house injtiatives.

‘Whether these trends augur the failure of our educational

‘system .or portend the expansion of educational possibilities in all' -

aspects of our lives, we can readily conclude that higher education
must evaluate not only its effectiveness buit also what increasingly. -
appears,_to be the relatively narrow definition of its educational

“ responsibilities. Higher education can perceive the existence of alter- -

native educational patterns as competition that endangers its own
existence in a world of dwindling enrollments: However, it seems

. better served by considering these alternative. educational systems -
" as proof of new educational markets and an opportunity to enter,

into creative partnerships with business and industry.

' . [

Education: A»St,ra_tegic Part of Our Infrastructure

" The term infrastructure brings to mind roads and bridges,
various public transportation systemgrand public-safety programs.
Prerequisites for healthy economic "growth, such infrastriictures
usually require substantial financial commitments and must be *

" fostered and renewed over a long period of years. With new ..

technologies becoming an important economic and social force, -
educational institutions assume even more imbo_rtah'cg'within-th'is‘_‘f_'
infrastructure. They constitute a long-term Cbntribu:tion:toiyard' .
building a solid economic base and guaranteeing future innovation.
Writing in Technology Review, Nathanial Mass and Peter Senge
observe that “the fledgling key technologies. . . are already among

microcomputers. Perhaps we need 'otl;antlclpate'techn‘o_l'o_gi‘c’a’l*"ﬁ'
breakthroughs, but we must envision new isocial and economic con

“Without ‘an effective educational infrastructute, the deluge‘o

)
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.. information gencrated by our society could easily become another
" form of pollution, Today it is no longer sufficient for the univer-
sity to create knowledge and pass it on to students in the classroom.’
Educatiorial programs and-institutions are important, élements of:
the ec"o'no‘mic and industrial infrastructure preciscly because they '
represent a crit_'g‘cal link in the transfer and, utilization of knowledge
throughout our society. _' I SRR -
77 A'healthy educational infrastructure provides 2 natural, focal

. point for business and industry. Recalling the days of smokestack . -
*-industries, David Saxon reminds us that they located where they: " ..
had access to-power, rail lines, cheap labor, and abundant natural’

rescurces. The logic remains the same, even today. The difference, "
'However, is that in place of rivers and raw materials the c,rluci_{il,:. :
~resources are now educational institutions and'the khowledge ind
: »informz@t'ion that they can offer. In Saxon's view, “Universities have =
something quite important to contribute as geographical-and:in-"
 tellectual focal points for high-technology industries. If you look -~
“at the areas around our great universities, you will “find high-"
~technology industries developing there. I recall that the Univer-
sity of California at Irvine started in an absolutely open field. Now
we find -a substantial ‘array of high-technology ‘industries sur -
rbuhding-ghat campus, Our San Diego campus began in a deserted . - .
area 20 miles from the old center of town. Here too we seesthe " I
- development of high: technology today. The Gniversity, then, does *~
indeed function as an intellectual and geographical focal point, The - =
* people you wish to hirein high-technology industries are interested:
“-not'just in the technical programs that-a university offers butin."
its cultural and liberal-arts progras. They matter a great deal to™
those kinds of people.” Commenting on the development of North -
Carolina’s Résearch Triangle, Don Phillips concurs that “without "~ .
the three-triangle universities—Duke: University, Universityof
North Carolina, and North Carolina State University—the whole .-
concept would have never been possible;.they are the cornerstones
of the development.” s e T o
st-as the presence of eduéa'tidhal_"prbg'ramé, and

Just-as the presence cational programs
‘provides a focal point for business and industry, their abs

institutions’
L T
ce Creates
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on the importance of proper educational resources, Ted Mulford

_in Broome County, New York, “High technology in thé Binghamton -
“area has an cconomic impact of $1 billion or-more. Its 33,000 "

. activities. Because the employees of these-high-technology industrics
arc:highly motivated to seck career advancement, they, seck odt

- fele. Many large companies recruit on a wadional scale: A local supply

,‘_technolog‘ical'developmems. But are educztional institutions in,
. posidodn to provide what is asked of them! SRR

a vacuum that is detrimental to the business climata. Reflecting -

describes how their absence negatively affected the economic climate |
employees generate work.for another 22,000 employees in service

higher-education fucilities. Ready access to -undergraduate dnd B
graduate programs is a critical factor a8 industries endeavor to recruiit:
the caliber of employee they-need to expand their businesses, One:”
wea_knessvbothcred the Broome High Tevhnology Council, hé\i;(.;v;'cr.
This was the lack of continuing availability of manpower, especially”
at the professional engineering level. High-tcchnology'compm)ies:
are only as good- as their engineers, and these engineers require
professiohal educational degree prografns which ar¢ locally based.”
Recognizing: this deficiency, business and civic leaders .iri the
Binghamton area actively prototed the establishment of an:
engineering school at SUNY-Binghamton. Due to their intense -
efforts and the widespread support that they generated, an engineer:
ing program was approved in only 17 months, an amazing feat given
the complexities of stae cducation: in New York. Lo
The examples cited by David-Saxon and Ted Mulford illustrate
the magnetic effect that educational instifutions and spcciﬁcbrof{ L

. grams, such as enginecring, can have on the cconomic environment,.

and how the absence of these programs and institutions is readily .

of newly minr.d enginecrs may not be quite as important fof’ them
a:' it is to smaall, emerging companies. However, almose all would
prefer a local source for master's-degree programs and short
courses/conferences for the continuing’br'ofeSsional"dei}cld”pfilent
of their employees. Thus, the vast majority of firms need a local
educndonal infrastructure to' help ‘them keep abreast of :new
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_ The State of Education Tc')da};

. The ability-of our educational institutions—primary, sccondary,
+ or higher—tor meet the challenge presented by our increasingly
" technological worldl has prompted widespread concern. The rapid
emergence of new indastries and new technologies is occurring at
a time when most people.perceive eduication as being unable to
* meet its responsibilities. Because of mounting concern over the
decline in student achievement, support for schools, and the quality
and availability of teachers (especially in science and r}mth),'n na-
tional reassessnient of our educational systems is underway, Our
*i‘écpnomic concerns have the effect of $peeding up the tempo of
“this debate, A S s
‘ Colleges face several problems that prompt their interest in
- collaboration with industry, among them a shortage of science and
“'enginecring faculty and inadequate facilities. Robert Rosenzweig -
warns us that “we are now. living off of the capital that universities’
‘accumulated.in the 1960s from government programs—research in- . .
strumentation, facilities, and’ faculty. If those aren't replenished,
“renewed, and renovated, that capital is ‘going to be depleted. As
“senior faculty and' senior scientists retire or move on to other -
activities, quality replacements will be difficule to find. Indus-
crial laboratories are already incomparably better equipped than’
‘most university laboratories, where research’ facilities are rapidly
“deteriorating.” L R
: This situation is duc not only to c‘utbavc'k‘s in funding but also
to a large imbalance in.supply and demand. While'liberal-arts .-
students have difficuley finding employment, the call'for:‘ electrical :+
enginecrs and computer scientists far exceeds the number graduating :
from colleges and universities. The few scientists and engineers that ‘
‘have completed their master’s degrees or doctorates are the focus’
~of intense -competition-between academic ‘and " business com-
munities.. Increasing, numbers of students wish to embark upon’ -

a carecr in engineering. Universities, however, are understaffed, and

faculty are underpaid. They must operate with facilities and equij
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( ment that are both untiquated and overloaded. Concern for quality .|
' in the face of these resource constraints has forced many univer- B
v sitics to cap engincering enroliments. Moreover, thé intense demand
- for engincering and computer science programs hasforced univer-
sities to reconsider their overall mission and evaluate their com-
mitment to the arts and humanities and to the health of their core
programs. © . S » o
‘Concern about educational quality in our elementary and high. -
schools has developed into a national debate. “There:is compeliing, "
" evidence,” says David Saxon, “that growing numbers of high-school . -+
~students are unprepared either.for jobs or for, furth.er,educ‘atioﬁ'.";’
- In the five-year period between 1975 and 1980, total student
enrollments at higher-education institutions increaséd by only.7.
percent, but enrollments in remedial math courses at four-year in:' i
T stitutions increased by 72 percent. We in the universities and those
i in industry are, as a consequence, being forced to devote more time -
' . and money to teach young: people basic skills—reading, writing, -
and simple arithmetic—things' they should have learned in high:
schosl.” - S o C T e
~ Pat Hill Hubbard comments.on the high price we all end up
paying. “Industry imports education, human-r‘qsour"ce”b:r’oqluc‘ts, and
frankly it pays a high price in tax dollars for doing so: And-it. ¢
rightfully expects to receive adequate numbers of quality products.
Increasingly, the quality is less than what industry likes, and so
it resorts to spending $30 billion each year to retrain, upgrade, and - ;
redo the products of our ‘educational system. It's a cost that we '
~ cannot continue to afford. That cost is three times what federal, -
 state, and local governments combined spend on education.”. "
" Louis-Robinson: shares with us some further. discduraging
statistics: - o : S

¢ Only one-third of the nation’s high schools offer more than -
one year of mathematics or of scilence'. DR

e At least half of all US. high-scHle'graduates', have taken’
‘no more than one year of biology, no other science, and
" no mathematics beyond algebra. Only _,onfé‘-juhiovr 'o‘r[se‘t"{‘ior'
~in six takes a science course. LR e e
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o Over 90 percent of the states tow. report shortuges of math B
teachers at the secondary level, und about one-third of
secondary-school sclence teachers did not major in science ' L
and are uncertified to teach it

¢ ‘Only 105,000 US, high-school students study any caleulus
at all, while,5 million in the Soviet Union take two years
of it. L ' T

‘ In her study of education in Silicon Valley and along Route
128, the two heartlands of high technology, Elizabeth. Useem found
clementary and high-school education in decline. In California,

. a shorter school day has been instituted for budgetary reasons:
“- As a result, California students receive one and one-third years.
- less.education than studerits in the rest of the country by the time |
they graduate from high school. Moreover, the schools in'these
areas, as well as schools nationally, are missing a whole géne'r'ation' L
~ of younger teachers. Useem found that in the best Boston-area’
. school systems, only 7 of the 158 teachers she studied were under
the age of 30. No one in the sciénce department at Lexington High
" School was under the age of 40. Moreover, there is some concern
* whether existing téachers have been able or encouraged.to keep
"fup‘ew‘ith-fcchnolégical change, o AT SR
The shortcomings of our educational system become even more . | .
apparent in an international context. European, Japanese, and
Sovict students typically arrive at engineering schools with a solid -~
“bitckground in advanced calculus dnd thegretical .physics. They’ -
‘usually receive seven years of postsecondary education before being . .-
hired by ind(\giry. Students in America are hired after only four - -
~ years of college, the first year of which is often remedial. This .= -
~ provides at best only two or three years of scientific and technical’ " "
training. . .~ - R
"+ “Neither higher education nor industry,” emphasizes David -
Saxon, “can afford to ignore the problems of our schools. We need
“excellent primary and secondary schools to lay the indispensable’. - :
groundwork for educating our students at. the college level.and -
for training our young people to be productive_employees. If we -
dont.do that we will never:be able to meet this. technological’
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b

{mperative, and respond o this time ‘of opportunity and challenge.” :
Well aware of the current and futurg challenge that they must
face, lenders: from the business and educational communities are
meeting together In.an effort to nddress thelr common problems,
The initiatives taken by roundtable groups consisting of business
executives, industrinlists, and educators are growing in number.
These leaders realize that the'success of partnerships between them
depends on addressing not only issues in higher education but q)so =
“those that concern primary :/md secondary schools, ...

O

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

L1} ‘ Wi IS
Past- Alliances /53

"

Past Alliances

GIVEN TODAY'S HEIGHTENED INTEREST in partnerships ]
between industry and. higher education, we should be aware that ‘
relationships between the two, have a long history. - What has
changed over the course of time is the basis, purpose, and extent
of these partnerships. Our bricf historical overview begins with the
Morrill Act of 1862. This legislation established the laxxd-gmﬁt
university system and provided the basis for partnership between
highet “education, business, and government in the “fields of

. agrieulture and the mechanical arts. An examination of funding
patterns in unlversity and industrial research demonstrates how
partnerships have waxed and waned in the past century. Today's
. concern about strengthening partnerships.between higher ‘educa- .
" tion-and industry has resulted in a call for a high-tech Morrill Act,
tone that will recognize, like the original Mo_rrill Act, the strategic |
importance of education.” | ‘ 7o
\;’ .

The 1862 Mérrill Act

If we look for historical precedents, we will find them; as did
" James Botkin, not during “he last decade, whén we supported
“education in the name of the Great Society, social justice, and’
equity. Nor is the precedent from the earlier decade when Sputnik
triggered the National Defense Education Act, although one could .
say that the Sputnik of today is the-economic challenge from Japan. -
" But more profoundly, the precedent occurred in the last century -,
~ when the Morrill Act was passed, marking the major shift of our ..
socicty from an agricultural to z_m'indqstrihl;ec.onoimy.;”‘ L

- The federal act that Vermont Congressman Justin Morrill spon-
“sored funded colleges to “teach such branches of learning as are "
relatéd to agriculture and the mechanic- arts.” This led to the
isyt'kablishmcnt..'o'f an agricultural extcnsjion'brogranﬁ‘ahd»th}; birth*
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“of modern firming, The cxtcns‘jvc fand-grant college system s a
product of this leglslation. MIT, Cornell, Purdue, the Unlversity.
of Californin, and, many of our|other grent technlcal universities’
owe thelr existence to thls visionary educatlonal experiment. .
Forglng the Interests of government, ecucation, und the farming . -
community into a national polil:y‘lny at the heart of this experl:
\ ment. lts success is apparent to us even totlay, Not only did it help
A " revolutlonlze farming, it ushered our country into the industrinl
- age. Only 5 American engincerlnig schools existed when the Land-
, Grant Act was passed in 1862, Twenty years later there were 85,
Y half of them.englneering dcpurﬂncnts at land-grant institutions,
One-hundred years later, one out of four college students is enrolled .
(h a land-grant Institution. | . 4 o
The legacy of the Morrill Acg Is stlll felt today, dnd encouruges.
us to explore what might be done to further the high-technology -
revolution, The National Comnmilssion on Research finds that ‘a-
" linkage is necessary between uni‘{lcrsitics and industry whichwill .-
- allow the latter to monitor and|transfer relevant rés_enrchjmdfe i
directly Into the innovation process. To a conslderable extent, this

communication does exist In ngrléulturq. The Morrill Act and the - -
land-grant college system it spawned have resulted in agricultural
experiment stations dispersed amongst the farming communities,
with close tiés to agricultural research departments in colleges and
universitics. Linkages on this scale are largely absent from the
physical and biological sciences. Their establishment requires tha
the university researcher, and his or her industrial counterpart with
similar interests, skills, and knowledge, begin to talk together. The ™
most effective vehicle for this communication is a cooperative: !

. rescarch program” (1980, p. 11). | S
Thc'fundi\mentnl importance of the Morrill Act today lies not:

in its particular programs or in its funding mechanisms, but in-its.
essential intent. Commenting on'the farsirbted nature of the legisla-
tion, Botkin, Dimancescu, and Stata st gex: that “perhaps the most
impressive legacy born of the Morrill Ac. was the understanding
‘that ¢ducation—open- to all and “fo'fcqsed"o'nfl.ca_'ming-‘ applied: to

" real economic needs—could not be divorced from economic growth’
_and  national strategy” (1982, p. 153. . el L
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_ Patterns of Interaction: 1920-Present

The mojor American research university and the modern
inclustelnl corporation are both products of the late 19t century.
A brief sketch of the history of these two Instltutions, however,
indicates that cooperation and collaboration between the two can
only be deseribed;even in good perlods, as uneven and-haphazard,

Growth of American universitles and progress in thelr research
endeavors during the 1920s and 1930s can ,bc-traccd, in part, to .
philanthropic support from individuals and corporatlons, Morcover,
tremendous growth In-student enrollments {herensed revenue not
only from students but from state governments. It Is [nstructive -
to note, for example, that US. unlversity enroliment doubled every
, 20 years from 1900 to 1960, This period of unparalleled growth
saw the establishment and expansion of many sclence facllitles and
baslc research pyograms. However, apart from philanthroplc cori- |
tributions, Amerlcan industry did not participaté directly in thls
‘growth. - : : - o ,
- Industry’s own interest in research began to grow around the .
turn of the century, with industrial research laboratories coming |
into their own after 1910 and rapldly expanding through the carly |
1930s, Interest in research was intense durlng this period, with na-
 tional R&D expenditures undergoing 4 tenfold increase during ;he‘%
~decade 1917-1927.° S o
' While both higher education and industry experienced rapid '
_growth during this period, there was little collaboration. Although '
. their paths were parallel, they were. nonctheless separate. Some
- exceptions can be’'found: Caltech's association with the aircraft:
~industry and MIT's cooperation with the petroleum industry. Never-
theless, colleges and universities remained rather isolated from
" industry during the: 1920s and 1930s,. particularly in the area of

‘research. . T Lo
.\ World < War I made- it clear_to government, industry, and .
~ education that a more collaborative effort was necessary. Inasense,
th@$§Vaf can be said t e given rise to the modern U.S, research
mp\le\’The dem ' me placed a strong emphasis on

[
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technology transfer and on the use of basic research in solving prace
tical problems, S o o
In the years following the war, this enchustasm for sclence led
~ many companies to embark on a program of baslc research that
was too broadly concelved and overly optimistic. As David notes, -
“There was a false start in establishing fundamental resenrch
programs by many companies In the 1950 and 1960's as n result
of the ‘sclence Is wonderful' syndrome” (1980, p. 134), The gov-
ernment responded to-the Jessons it learned durlng the war by
establishing such funding agencles as the Office of Naval Research
and the Natlonal Sclence Foundation, As a result, the great research .
" unlversitles prospered, as did those industries closely allied with,
government interests. And yet, as David observes, these programs
left out Important sectors of business and Industry. A chasm re- -
mained between academic specialization and the so-called basic
. clvillnn industries Including engineering as A practice, This situ-
ation lles behind today’s lamentatlons about fack of technological -
i innovation in these basle industries, and government attempts to .
timulate research by direct funding” (1980, p. 134). "
The 1960s were the period of tension between the corpora-
tion and the university campus. While industry support of higher
educatlon remained relatively constant in the tarly 1960s, the rapid
increase in federal funds to higher education appeared to ccllpse
: the industrial support of research and the presence of the corpor-,
. ation on campus. During the late 60s, the Vietnam War aggravated
‘ a‘{ntibusiness sentiment on campus, thereby creating. not.only an .
unfavorable climate for faculty involvement with industry but also
" ah unsuitable environment for company, recruiting. Skyrocketing
“federal funds for cducation’ combined with the tarnished image.”.
of business and industry to produce a regative or, at best, indif-:
ferent attitude-towatd corporate involvement in higher education.
While collaboration among individual scientists from industry and -
. the university continued, partnerships at the organlzational level .
. were infrequent. In its report on university-industry research rela-
“tionships, the National ‘Science Foundation notes that " “the

:

i
4
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. 1nclustr1al share of university R&D support dropped raplclly from”

just over six percent in 1960 to below three percent in 1965. It wasn't

. until after 1970 that the percentage rose -above three percent
‘reaching its 1980 level of 3.8 percert. However; in constant 1972.
"clollars industrial support “for-academic research doubled. between“ R
'1966°and" 1978 (1982 p. ) (See figure 4.). e

How mlght e characterize the developments of the last three' -

ades?. ]ohn Slaughter offers the follownng suminary:’ “In 1953
ustry was investing: $19 mllllon toward the total of $255 mllllon "
pen f‘r research and development at the. nation’s’ ‘universities. -
3y: 1981, the total national investmenit had grown to more than
billion, with. industry's share increased: to $240- million. That
ents an. enormous increase’ in support - for” reSearch and

: lopment as a whole, but a clrop in the share of support from
: : . T \ .

Industrral support as percentage _
—of total academrc R&D expendrtures
(left scale)

Industrral support for academrc S
R&D m 1972 constant dollars
(rrght scale)

1960 v 1965 1970

0 Ways of Lookmg at the Umvcrsuy lndustry Conncctron 5
undauon. Unwersuy lndustry Resenrch Relatwnshlps My
ton,’ D Govcmmcnt Prmtmg Office, l982).




'indust-r'y" from 7. 5]pcrccnt to '1round 39 percent, | Government,»
“don't have to tf:ll you, has made up most of the balance. In 198,
government provided more than $4 billion of the over $6 billion™
total. But the rhost rapid rise in federal support of research was
in the 1950s and the early lQ6Os. By the mid-60s, the rise in gov-

'_ ernment support had begun to slow down. You know the rest.
- Government. support for the most part is-levelinig off; support { from

1ndustry appears to_be‘on an upswing. The nation- needs andi?

*“'expects industry’s|assistance to cont1nue——w1th ]uck to increase.” -
= Taking note of the dechne in ‘government support for basic

" research in h1gher educatton, Ray” ‘Orbach warns, "however, tha‘
* business and 1ndustry will not be- able to. make hp the difference
“Even’ ‘though industry has increased its support to higher’ educatl
for.basic research by 2. 7 times since 1953'in contant 1972"dolla :
- the" government in creased its: support by a factorl of 12 tlme :

- :that same period.|
“that “the industria
,f-dropped by 75 pere

cof the bastc rese
Sin’ 1953 represen ed 50 percent, where. in’ 1960
20 percent, ‘and i 1978 18 percent” (1980, Y. Ir
portion of 1ndustrys contrtbutto ‘to.basic| ,researc
“has fallen markedly In the v1ew of the: Conmmtsston,‘. _
A “so low a’ percentage that; even if it: were: 1nﬂuent1a1'1n etting
-~ research direction{in the past, it could hardly be regarded-so toda
This has contribited to an 1solatton of ir dustry from the unive
sity researcher in many dlsctpllnes, and made 1nformatton transfe
bétween universities'and industry even mbpre difficult” (pp. 11- 12
Only recently. has. industry begun to revhrse this trend '
o Sizable reductions in- federal fundtng of basic research have
o gcreated an unsta le and uncertmn climate. Although the gov-

.‘ernments requtre ent for research and skl 1ed worker -col

- to rise; it has not\;rowded commensurate sypport in’ these:areas
‘The severe cutba

ks, expertenced by the Na tonal ‘Science Fou
datton earher in this decade are but one exam“]e. AIthough-q it
d help l 1ncreasedcsupport from b siness and
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cannot compensate for even a 10 percent reduction in government.
support of basic résearch. Private enterprise-can nonetheless provide: -

“substantial, indeed crucial, assistance by augmenting government .. -
. support and buffering colleges and universities from fluctuations
~ in public funding. o o

~ Thus far, we have viewed trends in university and industry
collaboration largely from the perspective of basic research: When.
viewed in terms of training, continuing education; ‘and human:

" “resource development, collaboration between campus and corpor-'
ation is a relatively recent phenomeénon. Ever'since the Middle -

Ages, when apprenticeships became integrated into the ‘:insptﬁplit:ipn‘al__ s
structure of trade and ‘craft guilds, industry has always perc ived

-employee training as an in-house affair. Colleges and universities,

"

their part; were ‘content to ‘consider tgac_‘-h'itj'g_;,high—é,c'h_o,o,

graduates as their major, sometimes sole, activity. It-has only been

‘in the past decade or so, given 4 broader understanding of human-

development,. that corporations have begun to.turn o'

~A'strong and positive feature of prior collaboration between
corporation and campus has been the consulting network stab-
lished between individual researchers. It is: largely due t -thi
‘network that partnershipé have evxistedAto',tHé degree that hey have.

What is striking, however, is the absence of partnerships on an

“organizational or institutional level. It is ‘precisely in this area that -

much'to" accomplish
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- been shortsighted. Robert Rosenzweig points out; for example, that
_businiess has acted toward universities the way- government g
“behaved, as if the university were Selling'fes,ea‘rchv-’ar'id,théy cou
buy it off the shelf. There has been lietle understanding that “the

~ end product is the fruit of a whole stream of events and processes,
~all ‘f which need"to be supported if you are going to get what

-appeat to.be sufficient any. longer.
“covering that its earchreffort is no-longer-complete unlessit'help
afor mew knowledge o society. - -
Although' the: growth of industry and higher:educatior

own: as the principal investigator

“one ‘of the obstaclés to developing increased ties on an organiza-.

tional or institutional level. ‘Moreover, today’s uncertain funding
environment has elevated the game of grantsmanship to an art.
Researchers rely on the possibility, if not inevitability, that one grant -

will perpetuate itself through another. Meanwhile, industry’s need

" for specific results and the timely transfer of technology goes unmet.

Earlier partners often did not understand just how crucial long-
termn collaboration is to innovation and technology transfer. T

efforts of higher education and industry have conséquehtly,(;ﬁ _\n

you want in the end. Business usually takes the position that they

“support-higher edu"cat‘ikbn through their tax dolld

" In"turn, the university

‘vfre“'fquéntly been parallel, this historical sketch’suggests 't_b’a”tl

has been little direct interac't‘i_on‘.i'Nlé‘ver‘thél'és*s, he assumptio

‘needs of one party, have contributed to the assumptio
~of the other. Fot-example; industry's concern, for efficie

cost effectiveness was met by graduates “of u

schools. Likewise, the preoccupation of our business s

these short-term management techniques was reinforced by th
actions of industry. This separate but nonetheless parallel deve

. opment has perpetuated. each party’s mis
“assumptions about the other. Partnership "

é’ngllerit._f"_op'po_»r't‘q:rii'tyl;t‘o' ngage in’coop
n an environment that llows them'to
“real, not- merely :perceived,’ needs
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aL‘ookmg for Commo Ground:
. The'f Potentral for Partnersh ps Today

© AITHOUGH: SCATTERED and not always highly visible;

- partnershlps between ‘industry and higher: education have set

+*valuable precedents; they have shown what can’ ‘be done and have
“fueled widespread desire for greater and broader collabotatlon Some - -
ediicators and executives may perceive the current interest in part., -
"nerships as aberrant, a faddish .curiosity sparked by a short—term'
‘need. Most believe, however, that the advent of high- technology
has ushered both hrgher education and industry into a perlod where
 partnerships are not a matter of ¢hoice but: of necessity;-and wheref'
collaboration proceeds not fromi a desrre for advantage but out of o
: recognltlon of mutual benefit. R P '
©We are, as a result, better able to apprecrate the~v1stonary and'-'
farslghted prrncrples upon which the orlgtnal Morrill Act was. based. -
ommenting on w1de5pread interest:in a modern day equtvalen :
he Morrill Act, ]ames ‘Botkin explatns‘,that “this -is"not’ jus
her_plea for aid’ o educatlon. It 5.2 new strategyto vital
mertean economy Whtle there is, a.nee' for national po

marchlng order’ from Washrngton. Of mol
concern are“actual partnershlps themselves. These ﬂes
partnershtps orovtde tangtble evtdence]t‘ a collabo ti
orks and can’ be an effective means of addressmg our roblems
ecausé of these actual partnershtps, busxness leaders and "edueators
re onslderrng new strategies and perspecttves that w1ll lay the
gro ndwork for greater collaboratlon between them

‘»Developmg New Perspectlves

20K pred w1th managtng dechne, hlgher educatlonl_ha
%ntly begun o plan or,a. challenglng 'nd' idically differ
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ured progress, of the inévisabilty of  betee fut
soread there has developed more of ‘a nos algia:fo
the present’su

ssured progress,

Lb_St.’].’.'i;‘ThejfaiAtH in-‘a,‘?i‘it"‘iii‘rve“th"zx‘t"\ﬁ/_'o‘.dld’.sq'_r'bz_x’s_ys‘f

tained a century. of progress in highe‘r'»édu'c:i't'io’h,—,—"'fr“om‘4_th"é ‘enc
. of the.Civil War up to the time of the Vietnam War—but ‘now
" na loager” (1973, pp. 6-7). . - i L
+ Higher education is now beginning to pull itself out of its e
depr’:ssion, look to the future, and freshly evaluate its mission. To
‘em'ploy a term current among industry executives, it is now. cbﬁ;
 sidering what business it is in. EVer since the birth of the great.
- European universities in the Middle Ages, the mission of educa
- tion has been quite separate from that of business, commerce, anc
_ihdustry;‘SU:p_risin'gly,the-ind}iétrial_'revolUtion did lietle to chat
" the essential nature of our ‘educational  system. The: current
technological revolution demands that Kighér%éiddc»a‘ktio' 1 instity
~ tions recognize that training and research have:broad e on
.- implications. Without sacrificing their traditional values or missio
. colleges” and ',gh'i\'kér'sit‘ié"s ‘would -greatly: benefit from "a . better
. '}'r:ydqrs§:inaing ‘of their role in the larger economic environ
‘Such an 'understanding would likely, p‘rpmpt' greater collal
“between-business and edpc:_at'ifof\“a'_rid"yiéld new opp rruni

is'a frequent. query of thos

' “What business-am 1in?”
* corporate world, but far too. rarelyis it.seriously
i C’Xécu’t'ive"off_icér‘sfdd'nvb‘.t,ldok beyorid this quatter
the exigencies of the next k_}o"_'avrd.‘m‘e'ét'i"r_‘igfjrh answe!
seeks cannot be found bys/xmplyreactmgto the sym
- tion but by engagmg in sn?tegic;ﬁlér{g%féngg' pla
“the fundamental importance of eduication. “The. most
: ~ changes,” suggest Nathaniel Mass ‘and Peter Senge, ar
. to be obvious responses to pressing problems, but rather those
emerge: from an 'z,ifppr_i‘z"c‘iva‘tiOn of the longer-term causes
problems. Suc essful policymaker. or '
han ‘against them:. The effort wi
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energetic ponsorsh1p (1981, p _65)
atronal pollcy may be dlscussed 1n Washlngto ‘
§ lllanc_
reall matter are forged through'the collaboratron of universi
‘1ndustry researchers and through drscussrons betweenco porate
fofﬁcers and un1vers1ty pres1dents. When thoughtfully multrplred _
across the country, these active partnersh1ps will help protect the
source of a skilled work force, define research needs that contribute ™
to the public good and prevent the dissemination of results from
" becoming just so. much “noise.”

Alliances are possible and necessary on two general fronts:
‘_human-resource development and . research. Consider, for a
‘moment, how recent developments have encouraged us to rethlnk
he way we have tradltlonally concerved of collaboratron '

Human-Resource Development , N

s

L As we . increase-our awareness of educatlons 1mportant role in.
the: workplace, collaboration. between the corpormon and the
college camipus; becomes not only more 1mportant but more: feaslble
Man' :changes are evrdent Corporatrons no’ longer speak @ per
T ion,’ “but of - human-resource development

lleges ‘and. un vers1t1es ‘hdve renewe heir sense 0
- ery idea of postsecondary or’ “hlghe ‘edu
_ally berng replaced by- the notion’ of hfelonv ies
\ To'this day; however, the’ 1deal of llfelong learning: h
illy dequate reﬂectron ,'n our soc1al educatron‘al
nstitutions: We tend to | pay plOUS lrp service to he no
hen. tnﬂe with it-in practice. Our growing awareness 5f the need
for partnershlps between industry and hrgher education. has brought
us'to an 1nterest1ng and lmportant juncture. Bndge.s are. belng built
‘betv en the workplace and the classroom. We now ‘have more than
_1on of what is- possrble, we have’ concrete examples of collahor—
t provtf‘e us w1th opportunrtres to evaluate, and in'someé
rkrng ‘alliances.. '

late, actual WO
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increase. therr responsrvenesst )
' | [ art, are fmdmg'that they must-au

“the business commumty Moreover, ducatronvwould do well t

consider other potential collaborators apart ‘from business and in

dustry, such as the military, professronal assocratrons, labor umons,‘

museums, and health organizations. K : ».
However, collaboration requires that educatronal mstltutrons‘ :

become aware of the new arena in which they are: functronm'
“WHhen operating on their.home turf schools could aﬂ'ord to

' :-“phasrze individual learning. and to allow,.even’ encourqg a spir
of free mqun'y However, as Robert Craig and Chr tine E' 15 pC

: “out, “A major; drfference between employee' ducatio
. tional educatron is'the employee educator’s emphasis on'assessing

needs. Most’ employee educatlon and training:is directed toward

a Speclﬁc purpose—lmpro ing ob. and other’organizati

0 : The requrrement 0 design programs
I\ meet sp cific. ' 4 31

:yke relatlvely low use of tradrtlorral hrgher-

Crarg and Evers advlse”tba

corporations
iatives that ¢ are ]ob-spec1f1c nd nig
o ge' eral trammg and educatit
‘mes from tmforeseen shrft
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n
ch'is: drwen by our apprehensron that s luggrsh $5 an
1c1ency hamper our efforts to’ ‘translate scientific knowledge into
useful products and processes: As the National Commrssron on "
Research reports, “There is widespread and serious concern among

T leaders of government, the universities, and industry over the

rosion of U.S. hegemony in science, technology, and rates of pro-
ductmty Much of this-concern foeuses on lagging 1nnovatlon, on ;-
e idea that the US. has. not malntalned ‘the “innovative .
errstrcs which fueled its* earlier scient ific: and conormic
cess 7-(1980; p- 1. We 1 may be. the' undlsputed‘wor\
on of knowledge 'hrough research, b tin
trresl are dorng a b'etter ]Ob of using. tha
support of economic growth Our. un ersrv
g “this technology delwery problem and ¢
sing: - : ilitate" the . transfe
nto commercral applrcatron
ost effectlve area for ‘research’ collaboratl‘
i : m be

ge In'oth“ _
hat'shadowy, often unchar‘ ¢
W as'lnnovatlon Frgu s 5 nd

invent n focu5es ‘basic C €
‘nfthe.area ofbasr reSearch and, he'developm n




b Developmen"
lProductron

Basic  * . . o Applied Comr’nerci'allizatio'n-»
Research . Research S

Frg 5. Orgamzanon lnvolvcmen: in the lnnovanon Proccss [SOURCE Nanonal Co
- 'mission on Research, Industry and the Utucersities: Developmg Coopergtive | Resea ela
tronshxps in the National lnterest (Pasadcna. Calif.: Callfornla lnstltute of Ti:ch 'ology 980

The portion to the* lefe of the feasrbrhty aréa 1s ategion in whrch
= umversmes are preemment and contains the greatest randomness
This area“is the most unmanageable, in the sense that it:requires:
" faith’ in the creatrve ‘genius of mvestlgators. ‘In¢ thrs area ar “the’
‘ semrnal questrons and the_ innovative -answers. :
: _portion 1mmedlately.to the: right: of the, e’rsrbrhty
‘apphed research, is more the provmce of industry than
though the lattér may make importa ’eont ibutions. Pr
farther to the. 1ght, one passes to: the unique provmce ofind
Industry is most able to bring order otit of randomnv S
?and. omm' rcrahze research t rough innovation. [P ]
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changed: 3
there wa$: the ’vth that you dld some good

laboratory research development and desxgn, and ame
marketable products. In'the 1950s’ and 19603, many companies hire
top-fhght scientists and told themi ‘you just go'do’whatever you
want to doy’ and well take it to the marketplace.” ‘And'sure enough
that\”dld turn out to be a myth Slnce then we have vlewed the

1978 Bllhons of Dollars

Basic Research = Applied Research Development
University 3.0 1.2 0.2
Industry -',l.C 6.0 26.0

Mok /////////A

: ¥ Feasnblhtv 3
S 6Z0ne -
20

érsity 'md lndustry RLscarch and Devclopmcnt Spendln g
[SOURCE:. National Com;msmon ‘of Research;. Industry and “the: Un versiti
Coupcralwc Research Relauonshxps m{he Natxonal Interest (Pasadcna, Cali
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“and’ commercialization, somewha
differently. “The universities do the basic research,” says Sorrows
d have prime resp sibility. in the ientificcommunity.:Mos

" agréﬁ‘that,ﬂ_'fé_fédéfél’v'gdi(e‘r'rf\mc%\ ‘_‘sﬁdtxlldf,‘but-{pp'“:tﬁ‘é‘vjh{bngy )
“vpe of serangement, In most respects, the boundary

thi arch r‘_e"s'pdnskii’bil_if'y’rlfﬁﬁdfihé;‘r)éiél obligation are well kno

At the other, end of the spectrufm we ‘Rave marketable prod

Likewise, it is well knoWn-and éétablishéd that mdustry has

resporisibilities -for

('3

sibility for this sector.”s" -~ e
. “The problemis that the process of innovation -refuses: to

<. recognize these boundaries. Qur,,effor't_’s"tvé nurture this process havé
- convinced us of the need for partnerships and of the necessity to
.explore and utilize the interfaces between industry, university, and
‘government—interfaces having to do with the transfer of knowledge
and technology. “This't-ransfer,” adds Sorrows, “crosses a no-man’s.
land. No one really has responsibility for this area, an area that__ -
_ is crucial to the efficiency of our R&D system. As a. result, .
* -+ technology transfer has not been very efficient. ... In my view,
- the purpose.of industry:university partnerships is to make the
~ transfer of technology across this no-man’s land of innovation
- much more efficient process.” BT

-

“ 4 Although conventional wisdom about the conduct of

might sdggéSt.that-t'hvéfé”‘shotil\d'bqua strict d:i\kisiori"ofi,labbf'bétw

the university research lab.and indUs'tr‘i‘al"prQ:d}'ic:t.-dé\}él
- receft advances in biotechnology have"c‘hall,engéd‘f,thé's' '
riotipns. As Robert Rosenzweig reminds us, “These fields
-+ until \very: recently, the: purest of the pure ‘science
develd purest.o :

ments in biotechnology
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jissolve someof the artificial boundaries that have crystallize
tween t adi'ﬁioﬁ“élj,j'ac'z'xdém'ié','iérjgin_’ee’ring'-"i:lilstibl‘i'ries Industr

ion_has fostered a more’ interdisciplinary ‘approach

Such developments thw_é\'(q’r',\_ff_'d‘r'c':c‘: us’ to ask’ importa

stions about the relationship between disinter

onetary reward.:In"part, ‘these

: / ese_ questions arise because the time

3 between’ invention-and full commercial developmient has in some’
instances all but collapsed. For example, between the invention
of the transistor and its widespread: comnercial development lay
an intervening period of at ledst a decade. But.with biotéchnology

the prospect of financial gain is just around the corner. Quipped "

“. Lewis Thomas, “Cells are not just useful, they are about to yield’
> profits” (1980b, p. 22).

+Biotechnology is but one of many challenges that confront -

_both corporations and campuses. It illustrates. that we must sort

out the roles, needs, and interests of our respective partners incol-

* laboration. Only then can we look more closely at the spectrum
‘of possible partnerships and the ways we can best foster and manage * -

these ‘alliances.




“A successful alllan e requzres that each party
ze the aspirations and fears: that both. brmg

their partnership. ‘Each must comprehend _Lhe

needs of the other, while at the.same time:
'1th occaswnal mlsperceptlons and mﬂated




. . v Lo Lo

. Chapter Two
 The Actors and Their
. Teiterests

W . '

- ---.Understa'tic.i.in”!g Each Other’s Role:
.- Why We Need to Talk about Interests | =

[ t

: INDUSTRY- AND_* higher edu'c'ation_ increasingly find :
themselves in a necéssary; but at times uneasy, state of intellectual
- and economic symbiosis. Different though they may be; both must ;'l
live together and form an intimate association. As we.noted in’
the previous chapter, the advent of high-technology has provided
_a'new setting and a new rationale for their collaboration. A suc-
+-cessful alliance requires, however, that each party recognize the’
. agpirations and fears that both bring to their partnership. Each
- must comprehend the legitimate nieeds of the other, while at the
" same time dealing with occasional misperceptions and inflated ex-
. ‘pectations. In this sense, discerning interests and areas of mutual -
‘concern is a prerequisite to any partnership. Understanding each
¢ther’s role represents an all-important first step in evaluating how *
- Wwe should:go about developing an alliance. L .
. "As Monte Throdahl observes, ‘It would: be inappropriate to
-detail the needs that industry has from academia or academia from © |
industry, asif a-shopping list would do: I think we should emphasize
what -High-technology . industry ‘and higher education ‘cando -
o owl .J,‘,.:..,.L:lit‘,if of. .

t‘o'_gé_ther;”:{'Dav_id"Saeri' likewiser cinphasizes tnc -acsirash

discuséing needs and interests “in.a larger context than the topic
would demand—the context of a troubled ‘nation. groping for an

'
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effective cousse of action. As | think about our needs [ also must
think simultancously about the contributions that we must make.
Morcover, | want to interpret the word ‘need’ broadly.. | want it
to mean more than' material needs, more than facilities -and
resources, more than the terms of Vngreement"s and grants. We should
also see needs in terms of an essential set of prerequisites and in

~_terms of the things we ourselves ought to do.” - o

Misperceptions and stereotypes often interfere with.our efforts o

at mutual understanding. Moreover, our hesitancy to discuss these

- battiers only perpetuates them. Paul Bradley recalls his own ex-

perience with the cultural differences that séem to divide industry
_and higher education: “I pursued my undergraduate and graduate
studies in the 1960s, and I do not recall one good word being said-
. about Amcrican business on any.of those campus:s during those
years. ‘Profits' was ad'rty word.” When Bradley crcssed the chasm
“ and moved into the business world in 1980, he discovered a new " -
- phrase. “It’s called a ‘dafined academic.” A damned academic is
anybody who comes out of the academic world; he or she is
assumed to be unrealistic, »theqr,et_icnl, to have his or her head in
the clouds, and basically not be a part of the real wogld. The sides .
of the chasm are far apart and the gulf is deep. But we can bridge
that chasm.” : o L e ~ o
"Paul Bradley’s experience in the two worlds of mortarboards |
‘and pinstripe suits-calls to mind a similar discussion by the English
scientist, novelist, and philosopher C. P. Snow. In his now famous
1959 Rede lecture entitled The Two Cultures and the Scientific Revolu--
tion, Snow observed that “we have lost even the pretense of a -
common culture. Persons educated with the greatest intensity we
know can no longer communicate with each other” (1964, p. 60).
Scientists-and humanists have formed what he christened “the two
- cultures.” In spite of their high level of -education, each group's .
narrow training makes it nearly impossible for either ‘orie to carry
on an int’ellecthél'conversatioh'_ivith the ofher: “There is hdexcu‘sé:_,”
said Snow, *for letting another generation be as vastly ignorant,
" or ds void of understanding and sympathy, as we ‘are ourselves”
(p.6. - I P

i
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-+ - Understanding Each Other's Role / 75
~There seems little ‘doubt that a culture gap has separated
‘industry and higher education. The cricial question is whether
these differences are more imagined than real. In his study of the
impediments to greater partnership between the two.commqnities,
. Donald Fowler noted that while both industry and higher cduca-
tion agree tKat cultural attitudes can present obstacles, he was never
. able to determine “whether these attitudinal factors are thiemselves
root causes or whether they are merely symptoms or magpifiers
" of other, more bidsic impeditnents. However, when an attractive,
research ppportunity presents itself to industry and to a univer- ..
sity, and other impediments or problems can be worked out, then
 the attitudinal problems tend to fade away or to be easily(iput aside.”
While many differences. may result from inisperceptions,
‘inappropriate attitudes, and long-held biases, some are nevertheless
quite real. As Gerard Gold observes, “If there isa corporation where
Kant, calculus, Marxian cconomics, anthropology, engineering,
" basket-weaving, and yoga are taught, it is an exception to the rule,
and probably a marvel. Under the aegis of higher education such
a melange is merely to be expected. However, few wou]c&r‘ely on,
a higher education institution to successfully launich a space Shuttle,
produce and market a new soap, or mantfacture computets on
a large scale. This distinction creates strains thai, inevitably are foke
_in the formation of serious relationships and alliances between
- higher education and business” (1981a, p. 3): ' a
As is the case in a symbiotic relationship, these differences must
be utilized to mutual advantage. Each can help the other pese that
- central question: Where is high technology taking us? As 1 together,
" both can anticipate and solve future probleme. Early in this cen-
" tury the philosopher and theologian Martin. Bube:: wrote, ‘It is
more important that the machine reflect our humariness, than we
- become the mirror of thie machine.” If higher ed-~ation and in-. "
* dustry are. indeed :two cultures, the challenge expressed by Buber
-is all the more reason that they-be on speaking terms. Indeed, given ‘-
" their different yet potentially complémenta‘ry outlooks, their cok -
{aboratign may. provide truly adequate a_hsw:;rs £o this question. |
~ Partnerships seem. ‘easy at.the grass-roatg‘ﬁ'ﬁéﬁ)e?.' U é_it_ down

o ) ; .,
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with  faculty member or exccutive, you define.the problem, you

- shake hiands, and go out and do it. But when lawyers, the spon-

sorcd research office, and other administrators’ become involved,
the cornplications grow exponentially. "The interests of higher educa-

tion- and industry derive in large part from the history of their -

organizations. However, as the inrerests of these parties change and

cohere due to the challenge of high technology, the organizations

themselves may be slow to respond. History, we are told, is strewn - -

- withy the dogmas of institutions thac ‘were appropriate in the past

but disastrous to the future. One of the challenges facing these

‘new alliances is to be sure that our institutions are adequate to

a new world. Understanding how the needs and interests of higher

 education and industry are changing represents the first step toward
- transforming the institutional and organizational environment in

which partnerships must be forged. = - '
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| The Needs and Interests of Highef'Educafion‘

. THE HSCAL CRIsts confronting, higher education may be.
the most obvious and pressing réason why university campuses are-
now approaching corporations for support, but money is not their .

- only motive. The emergence of high technology has brought about
changes in the curriculum and has often prompted a réevaluation

“of an institution’s educational mission. These challenges are-such:

that colleges and universities can benefit from-the-assistance and -
enlightened participation of business and industry. Of the many

“needs facing higher education, six deserve particular mention:

.14.,Suppor'ti'ng faculty and graduate students
2. Financing and utilizing: basic research
3. Upgrading facilities and equipment
4, Maintaining the health of core programs
5. Developing new.patterns of education
6. Adapting organizational structures

After describing these six needs, we will discuss the special role
and needs of community colleges, for they are in many respects

. quite different from those of a major research university.

WfSul'apor:tinlg Faculty and Graduate Students

\ -

*"" " The current shortage in university engineering and computer-

science faculty threatens to dry up the stream of creative individuals .

S in ‘these professions at its very source. This is a worrisome prospect
7. not ‘merely for higher education; business and industry also have
~“an important stake in assuring that this creative stream continues’
to flow. Ideed, arguments encouraging business and industry to
"+ _support this endeavor can,be'made solely on the grounds of their ;
- “own ‘self-interest and financial well being. - '

"~ Concern about ‘¢he scarcity of engineers -prompted the
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American Electronics Association (AEA) to undertake a study of
the problem. Pat Hill Hubbard, Vice-President for Education 'ol‘f\.
the AEA, reports that “the gatckeeping item is not a lack of qualified ™,
students. We have an ‘abundance of highly competent, qualified
students who want to stucly high-technology engineering. The -
gatckecping factor is a lack of faculty to educate them. And industry - -
is largely at fault here for practicing what may be called a brain -
drain, Education is like a Third World country that lacks the finan-
cial resources to attract its citizens back home to work.” -
- Salary differences can be substantial. A student with a new

be offered a starting salary in industry of $24,000 to $29,000. Should -
.;hdt student choose to stay on and receive a doctorate several years
later, his or her starting salary would probably be less than $24,000.
Clearly, undertaking four or more years of graduate education, not
to mention paying for it, involves nothing less than'a .vow of
_poverty.: o : ' , '
.. The source of the problem lies in the sheer demand for |
engincers brought on by high technology, an explosion illustrated :
in figure 7. Greater demand than supply creates a competitive - -
market, with salary lifferentials between industry and universities
that can approach as much as 100 to 200 percent. Industry’s ability ‘
t6 offer greater financial rewards ‘and state-of-the-art equipment
and facilities results in fewer engineering graduates pursuing Ph'D.-
degrees and. in turn, in fewer faculty (see figure 8). Large increases
in undergruduate enrollment have created 'a dramatic  disparity -
‘between the number of students and the size of engineering fac-
ulty (see.figure 9). The problem is self-perpetuating and results in’
an increasingly severe faculty shortage, one that averages 9 to 10
percent. but approaches 17 percent in computer science and even
50 percent in ‘some very specialized fields (see figure. 10). Of.the
1,650 unfilled engineering faculty positions in the U.S., over half™
have Been vacant for at-lcast- one year. In the past five years, for
example, 38 of the 96 engineering. professors at San Jose State
Uhiversity have left and most slots remain open (McDermott 1982,
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. Faculty shortages in computer sclence are particularly acute.
During the period 1975-1979, there was a net increase of only 32
Ph.D. faculty, yer undergraduate enrollments approximately doubled.
Morcover; in 1975 there were 60 computer-science departments
granting Ph.D.'s in the US,; by 1980 there were 77 (Denning 1981,
p. 342). In short, qualified faculey are being spread more thinly ench
year, and consequently, their teaching and administrative burdens
become increasingly onerous. ‘ : B

The implications are clear: fewer doctorates mean fewer

professors and, in turn, fewer engincers for the future, Having . 4
studied the faculty shortage in engineering colleges, John Geils asks,

“Where do we find 1,050 new engineering Ph.D.'s who have the -

-qualifications to be ‘excellent teachers? The current annual Ph.D.

crop is about 2,800, but 45 percent ase foreign nationals. Of the
remainder, a large fraction do not want to teach or are not qualified
to-teach. Only a few have the special motivation that is the hallmark

“of a really good teacher. Perhaps 350 real candidates for 1,050

_positions—a crisis indced" (1982, p. 152). Quite apart from its own

requitements, education must triple its output of electrical and

‘computer-zcience enginegrs each year for five years if it is to meet

the needs of just the electronics industry.
The crisis involves far more than simply a faculty shortage.
its corollaries include reduced research and course offerings, in-

" creased teaching loads, and greater reliance on teaching assistants.

One shortage produces afiother. While undergraduate and master’s-

.degree enrollments are skyrocketing, fewer and fewer students are
staying on at the doctoral level. As a result, departments are falling
_ below the critical mass of Ph.D. students needed to function effec-

tively. Without enough graduate students, there are not-enough

~instructors to teach introductory courses. Rostered faculty must
* step'in to teach these offerings, and this in turn decreases the time
- they can devote to research projects. Moreover, the lack of graduate
- 'students participating in faculty research projects can cause these
- efforts to wither. The cycle of decline continues: without the -
" necessary levél of research activity, federal and private research grants -

dry up, only increasing the exodus of faculty underway because '
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of thlc lucrative salaries available in industry. As a result, research
grants decline even further, making it ever more difficult to ateract
new faculty and potential doctoral students. -

" This cycle of decline suggests that factors other than salary
contribute to the faculty shortage. Indeed, studies indicate that
the eroding quality of academic life (such as increased teaching loads,
fewer opportunities for self-directed rescarch, and less freedom to
choose and schedule one's own work) can be an‘even more signifi-
cant factor than monetary issues (Eisenberg and Galanti 1981; 1982).:
Moreover, the faculty shortage predisposes us to see the crisis merely

. in terms of numbers. This tends to mask problems associated with - -
the quality offaculty, their professional training, and their ability
‘to place their academie work in the context of real-world problems, -
As foreign nationals account for a growing percentage of engineer- .
ing faculty, it becomes important to stress hot only knowledge.and L

. skills hut also the continuity of traditions and values in the'engineer- .
ing professions. Although inadequate faculty compensation can -
precipitate a spiral of decline, larger salaries alone will not guarantee
quality or even sufficient numbers, A% ifidustry and higher educa-

~ tion begin to work together more closely, improving the quality
" of faculty and their academic life deserves to'be placed high on
their agenda, -+ R :
Mopreover, the faculty sho'rtage.problém cannot be divorced
from' graduate education and graduate-student support. What
concerns David Saxon and others is that the federal government .~
has completely misunderstood the importance of that support in
its goal to increase innovation and basic research. “We have the -
notion,” laments Saxon, “that we ought to charge graduate students
more to go to the university rather than less, that somehow graduate.
students are a source of income rather than a group who need
to be supported for the welfare of the nation.” R

- Faculty shortageés are hitting junior and community colleges
particularly hard. The funding and support that community colleges
receive vary widely from'state to state~Even well-funded institu-
tions, however; are having a difficult time coping wi;H'byt\iﬁrg’e‘o‘ﬁihg

. enrollments in technically oriented courses. Elizabeth Useem reports
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. ' + [} ' 3
many instances where an opening for o tccl)nlcul fnstructor aeracts

/not even a single applicant. This results, says Useem, In an ex-
cessive relfance on part-time teachers. “To some extent they are
essential in technical courses, being the only source of up-to-date
instructors, But when you have a program with 10 full-time and
120 part-time people, you really lose control of quality.” .

There are no easy solutions to the faculty shortage faced by
all types of institutions offering technology or engineering programs. : -

" The marketplace defines the parameters of the problem and;’
moreaver, perpetuates it. John Slaughter emphasizes that solutions’
can only be arrived at through the cooperation of industry, “The
payoffs =0 industry of supporting universities encompass more than
new knowledge. An equally important payoff s the development
“of trained manpower, When there is collaboration between univer-
‘sities and industrial rescarchers on a project, with perhaps several
intlustries participating, a dynamic sharing of knowledge takes

- place... With this kind of activity, we necd to move away from
competition for personnel between industry and universities—or
between different companies within one industry—and toward ,
cooperation. We need to strengthen existing linkages and forge new 7
ones.” . AR S

Recognizing its need to protect.the source of future employees
and ¢éngincers, the business and industrial community has under-
taken several noteworthy initiatives to help alleviate ‘the faculty
~shortage. A number of corporations and trade associatiohs have
developed faculty grant programs. The AEA has established an
educational foundation, one goal of which is to raise 300 faculty-
development grants. The grants consist of $10,000. cach apd are

~ added on to positions offered by colleges and universitics, thereby
turning a $19,000 position into a more attractive $29,000 position. .
The AEA is also supporting a program to develop 200 fellowship .
loans that will help support the graduate education of US. citizens
who want to become teachers. The Exxon, Educational Founda- "~

“tion will distribute $5 million for 100 tehch(ng fellowships and $10

. million for junior-faculty support at 66 schools. Over a decade ago,

IBM initiated a faculty-loan program,“wlxefeby its profé@sipnal

Y
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employees teach in engineering schools while still on the company
payroll. In 1983 [BM expanded its overan upport to higher cduca-
tion to $35 million, a 50 percent increase over the previous year.

Even more encourging, however, Is the degree to which smaller

compinies are taking Initiatives, A Canta Clarn, Callfornly, com-
‘pany with only 19 employees recently committed a four-year

fellowship to UCLA for the development of faculty. A small lighting
company In Georgin has established a $250,000 education fund
in honor of one of its deceased employees. While these initatives
make only a small dent in the overall problem, they are nonctheless

highly significant examples of increased industry concern and

support.

. . . . .
Financing and Utilizing Basic Research |
s : ' ' '

Basic research is one of the fundamental responsibilities and
contributions of higher cducation. Its own In-housc research
capability notwithstanding, industry looks to the university for the
vast majority of basic rescarch. About 75 percent of all basic rescarch

in the US, is performed by universities, the vast majority of which

is funded by the federal government (Alic, Caldwell, and Miller

1982, p. 269). However, decreased federal funding of basic rgsearch -
has endangered at its source the flow of ideas into the innovation:
 process. Although alljances between higher education and industry -

can complement government funding, they can in no way. replace it

James Botkin atknowledges that. conventional wisdom in .

Washington and many state houses is that the privite sector can
somehow rescue higler education from its demise. “In principle,”

was $65 billion, with public institutions accounting for two-thirds

- of the total expenditiire and private for onc-thifd. Contributions
“from  corporations amounted to about $700:million.” - ..

" 'Support for university research and development serves as an

he says, “there is notF}iﬁg wrong with this argument until you look
at the size of the numbers: In 1980 the bill for higher education
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closely. to the actual needs of wehnology Inclustries, In 1979, says -
Botkin, the funding for university R&D was about §5 billion, but K
less than 4 percent of this Gmding came from Inclustry. Twosthirds - -
of the R& * “ands were provided by the federal government. (See .
gare 11) : B B

,St(\tc and Loeal
9.0% 467

Industry’
3.7% 192

~ Institutional
C13.8% 715

Other
(in millions of dollars)

Fig. 11, Sources af Support for Academic R&D in Science & Engineering: FY 1979,
[SovRc: Jack Krakower, “Federal Support of R&D at Leading Research Universities,”

NCHEMS Newsletter 79 (Summér 1981:6.)
G " : ‘

~ As importunt as industry support for igher education is, '
 Botkin stresses-that “it would be folly to-think that industry's very
‘best effort could compensate for even ‘a 10 percent cut in federal
government support of university R&D, let alone resolve the ﬁha,n;_/
cial crisis in our technical universitics. In short, there is no tay
*for government, both/state and federal, to get out of the business
*of higher education.”Having said this, Botkin.adds that “industry ol
" nonetheless has an i portant role to play. It is encouragingto see -
hat industry-is responding to the financial plight of higher educa-..
ion. The Counciljfor Financial Aid to Education”reported last:
“year that contributions of ‘Aimerica’s largest ‘corporations to college
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" mentinterest. [ think that business support can be an important :

~has been a certain tendency these days to look to Japan asa model.
*But as David Saxon observes, it may vgry well be the wronig model "

-
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and universitics are sharply on the_rise despite the recession, In’
general, corporations are now beginning to see that support of
higher, education is not a ‘charitable contribution, but. rather a

critical investment in resource development.”

“This distribution of responsibility for our hation’s R&D effort

. on university campuses makes it clear why budget cutbacks at the

National Scienee Foundationi and budget increases at the Defense

‘Department have created deep-felt concern. The authors of Global

Stakes comment,.*The double irony of the current budgets is that -
the greatly expanded defense R&D funds, mostly carmarked for
industry, will consume scarce technical resources, while shrinking
NSF funding, mostly carmarked for universities, will generaté less
new technical manpower” (Botkin, Dimancescu, and Stata 1982, g

p. 1106)., 4 ‘

Tlie protests clicited by these budget cuts have been respon-
sible for at least partial restoration of funding in certain areas.
Nonetheless, the fiscal uncertainties encountered during the past-

“several years have hélped both industry and higher education

recognize'several fundamental propositions. “Universities need steady

“support, says John Slaughter, “rather than support in wide swings—
~ swings that are welcome when they.come your way, but which

cannot really be counted on.” “What universities might reasonably

ook for,” adds Robert Rosenzweig, “is a kind of buffer from in---
.dustry-against the inevitable shifts of government. policy. Govern- -

ment is fickle; its interests and focus change. What it thinks-is
important today. is not necessarily what it is going to think .is
important tomorrow. Prudent university managers, therefore, ought ™ -

to be looking for multiple patrons so that they can shift resources

and buffer themselves against the sudden ups and downs of govern-. -~

element in this, though not the only element.” L

“ This effort to. cultivaté more diverse sources for the funding
of basic reséarch reflects one of our most important strengths: the -
diversity of our industry and our educational institutions. There

-~
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“precisely because it lacks the diversity we ourselves need to take
advantage of. We must find ways to experiment, to work within
what 1 would like to call our particular and unique tradition.”
~ Our educational and industrial diversity has contiibuted to.
the broad range of alliances between industry and higher educa-
tion: Universities in particular are aggressively pursuing different
kinds of partnierships with business and industryy having initiated
the overwhelming majority of cooperative programs. However, the
offorts of business and industry to respond to the plight of univer-
sities and their need for research funding have extended beyond
specific joint research projects. The AEA, for example, has set an
industry standard calling for each company to give'up to 2 percent
of its current R&D budget to the AEA Education Foundation.
Given the size of the electronics industry, this proposal represents
a significant attempt to deal with the crisis facing engineering depart-
ments and the research they conduct. Although lauding these
offorts, Paul Bradley expresses some skepticism: “The Tax Act of
1935 made it possible for industries to.contribute up to 5 percent
of their total annual profits to education. Nobody has even come
~close to'that. The avenues for providing support to higher educa-
‘tion exist and have a long history, but we just: haven’t faken’
advantage of them.” ‘ - A
~ Universities do encounter some risks when accepting industrial-
rescarch support. Colleges are particularly concerned that industrial
‘participation and support will curtail academic freedom. In order
to realize a profit from technological innovations, companies must
protect proprietary information. This can hinder free inquiry and
~ . the open exchange of ideas, fundamental principles ghat make the
* university envifonment conducive to learning and- research. Not
* only must individual academic freedom be safeguarded, the overall -
" profile of university tesearch must retain its diVersify and balance. ..~
“-\ Corporations are themselves recognizing that undue secrecy can
" havea profoundly detrimental effect on the very environment to. -
. which they ate turning for help. Current partnerships suggest that
. these problems could be solved if they are openly discussed and
.if both' parties appreciate the common interests that draw them -

R T -,
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into LOll.lb()rdtl()l\. ,

A further concern is the possibility that .\ppllcd researeh will -
‘drive out basic research. The commercial viability of recerit develop- ™

ments in bloteehnology may lead industry to expect ‘quick results

in the future. Lewis Thomas cautions, however, that “recombinant-
DNA techniques could not have evolvéd without the 30-year”

background of research in virology and molecular genetics, almost:.. -

all of it donc without the faintest inkling that anything like recom--
binant DNA lay ahead” (1980b, p. 22). Both mdustry and govern-

ment should invest in basic research, not for any immediate return
but in order to keep an information bank filled and solvent so
that in one or.two decades knowledge ‘will be available for new

and unforeseen applications. “It is necessary to say these things,™
- adds Lewis Thomas, “lest the people in charge of science policy . -
become any more convinced than they already scem to be that -~

useful and usable science can be ordered up whcnever they like”
(p.22). ' a

Perhaps of more 1mm(.d1atc consequence are the eHLLts that’
~ applied rescarch might have on the.instructional process, partic-

ularly among graduate students. This specter concerns Ray-Orbach:

“It is terribly important to me that universities not engage in ac-

tivities that do'not contribute to the instructional process. For this -
reason, some rclatxonshlps with industry don’t belony on a univer- -
sity campus. We receive a number of grants from drug compames,a )

and I must-say that some of them look rather suspicious to me .

as a university administrator. They tend to be mdre testing programs
than real research grants.” In a university setting, research is more-
than a disinterested pursuit of truth. It is dlso an important means’

of teaching students about the nature ‘of inquiry and of their

developing the skills and techniques they need to do quahty P

research, Applied industrial research is. approprlatc in the univer- -

sity laboratory when' it contributes to this process.’ by
’ Direct industria} support of basic research in hlgher cducatlon‘

is'most obvious when in the form of financial contributions and
highly. pubhmzed collaboratlvc projects. However, alhances between
corporations and campuses also contrlbute in less tanglble ways.
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Close cooperation amony researchers, administrators, and organjza-
tions assists technology transfer and strengthens innovation in a
.way that money itself could never accomplish. Morcover, industrial

~support and participation has had a positive effect on the structure
Qf university research. Engincering schools have traditionally been

~ organized along rigid departmental lines, while the character of

 industrial research is more. interdisciplinary. One of the major
benefits of industrial participation in university. research efforts is
that this collaboration has required different academic departments | ‘
to work more closely with one another. Stanford's Center for In- L

. tegrated ‘Systems is more than an excellent example of industrial
participation in basic research; it'has also contributed to coopéra-
tion within the university itself. although progress of this kind is
not available as large financial contributions, it promises to pay .
large dividends in the future by making the innovation - process
more effective and efficient. SR

Upgrading Facilities and .Equipment

Advances in basic science often depend on highly sophisticatec
equipment and modern facilities made possible by recent advances ‘

- Yin technology. Without the .telescope,DGélilpo cogid ‘not ‘have -
. redefined the universe. Likewise, the dramatic scientific advances. L
- of our own day would have been impossible without the' latest
specialized equipment. Basic research, in short, is not a stand-alone

.- enterprise. : , LT
. Our nation, however, has not significantly reinvested -in
university facilities and equipment since the late 1960s. The con-
sequence has been a grievous decline in physical plant, libraries, - . w

~ and laboratory and research equipment. University.research.often -

©_employs equipment that is one or two generations behind the state-

2 of-the-art equipment used by industry. Instructional equipment -

~"is overtaxed and even more antiquated. This neglect has crippled |
..~ both current research and the training of future tea.c'h'ers'and" :
_researchers.” . o R T
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- date; Jeanne McDermott’s sutvey of the quiet crisis in technical:
-~ education is most unsettling: “Equipment obsolescence plagues vir-

_ Most engineering programs are housed in-fucilities that are now
about 30 years old. Federal support for university construction was
running at a rate of $120 million per year in the mid-1960s but
took 1 nosedive to $40 million by the end of that decacle. Moreover,
federal funding for scientific equipment in university laboratories - .
has dropped 50 perceit. in the past 15 years. At many colleges,
computers’ that should fill up a desk.instead fill.up a room,

The tale of decline and inadequate funding that we see writ -
large, as it were, in the physical plant of our golleges and univer-

sities is augmented by the day-to-day pressures and frustrations ex-

perjenced by students, and faculty alike. A computer-science degree,
wa soon discover, requires as much an education in patient en-
durance as it does an education in integrated circuits, programming
logic, autontita theory, and numerical analysis. Undergraduates
often wait hours to use a:computer’ terminal for sometimes just ..
a few. minutes, while graduate students and faculty vie for space =
in a computer’s ‘memory to carry out their research projects. -
Antiquated equipment affects both research, programs and

undergraduate instruction: Faculty, graduate rescarch assistants, and -
undergraduate staderits alike work’ with tools that have long left
“the industrial scene. Professors cannot give their students a sense -
of what the field is like today, and they themselves must frequently
pursue their research interests on equip‘mevnt'that is sadly out of ~

tually all engineering schools. Researchers comp

~sector., Since. 1970, - laboratory.-équipment costs have inflated—
. 20 percent a year; maintenance, often demanding scarce and highly.

“The useable lifespan of a cutting-edge" instrument has dwindled
“to five, years” (1982, p. 90). On-the whole, says. McDermott,

" $1 billion to $4-billion. - - o

. " Efforts to remedy the situation have been forthcoming from’ |

e g i B
omplain that outdated
equipment is a prime factor in the professional flight to the private -

trained personnel, runs:7-8 percent per: year of the original price.

instrumentation in academia is twice:as old as that in industry.
. 1. o, .. [ . .. o Loy B
Upgrading university laboratories to.industry standards could cost
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the federal governient and the private sector, The National Science
Foundation assists major research universities in the acquisition. .~
of instrumentation and computers; Likewise, private indusery
regularly makes . charitable donations, often in the form’ of
equipment. Data General, for example, donated equipment worth ‘
$3,5 million in 1981, 1BM recently announced that it willgive $40° 7
million worth of computefs to 20 colleges of erigineering, It is quite R
evident, however, that far too litele has been done. Corporations,.
for one, have yet to utilize tax deductions for donated equipment -
to the extent that they could, Morcover, the effectiveness of donated -
equipment depends on the degree to which a firm understands
an educational institition's actual needls and can respond to them,

Reversing the deterioration-ir facilities and equipment entails

not just money and in-kind donations from government and
industry. [t requires, more impottantly, new and innovative ways
of managing and utilizing both space and equipment. Business and
industry not only can accommodate the immediate needs of higher
education; they can also assist colleges and universities in ex‘pl"or'ihg
new methods of dcqujring and utilizing’ facilities and equipment.
Sharing space and expensive instrumentation through collaborative
efforts in teaching and research is one of several possiblc'hltérnat'i;ves.
This represents, however, more of a short-term 'expedi_e_ncy than.
‘a long-range option. While these immediate needs.cannot be
deferred, higher education and industry must focus on more perm-

“anent solutions. Both with respect to instructional equipment and ‘
facilities for advanced research, the initiatives we are taking during .~

" thé next several years will be crucial to the long-term survival of
educational institutions. ) - e “

,--"‘ff’l’lfc“necd‘for'modern”faciljties*"extends;"‘,howeverrbeyond“*"“‘”‘_“.":

_ computer terminals, vesearch laboratories, ‘and’_sophisticated

- instrumentation. To carry out their educational 'responsibﬁil;ities, ‘

~ institutions must also invest heavily in libraries and other educa- *, -

:’tional facilities that allow universities_to function as‘intellectual
focal ‘points. - ' - T LA PR

'
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Maintaining the Health of Core Progfﬁms -

Economic and technological forces exert pressure on colleges
and universities to move in what are often' conflicting and con-
trnclictory directions. Ench day compromises have to be made arid
tracle-offs considered. “What takes priority: new research instruments
for the sngincering school or*adequatesupport for the arts-and-

~ humanities library? Updating the computing facilities or funding
an innovative instructional program in the Rumanities? Increas-
ing-faculty salaries in computer sciencé and engineering or pro:
viding long overdue cost-of-living increases for faculty campuswide?
These difficult decisions must be made on almost a daily basis,
and cach poses a potential threat to the health of core programs
in the university curriculum. :

Commenting on these competing prog,mm requirements, D’Wld
Saxon emphasizes that we need “more than laboratories and better L
salaries for our engineering faculty, At the moment there is a major
threat to the vitality of our traditional liberal-arts progirams because
“of the pressure to divert resources tomore technical andsscientific '
education. | think that would be a dreadful mistake for univer-
sitics and for the nation. We need to eraphasize the quality of

" support, and we need it across the board——no't merely for science -
.and 'technology but for core programs.” ' -
' THcsc ptessures- are felt by college ﬂsimlmbtra,fbrs and state
1cglslators alike. Lawmakers often control the purse strings of state
educational institutions without being fully aware of conflicting - .
pressures at play oh the university campus or. of thg.hjddcn_lm___

plications of their decisions. Moreover, thcy arc frequently under
pressure to take polmmlly expedient actions not always i in-the best
long-term interests of higher education. A former faculty member - ;
“at thé University of Mlnnesota, ‘Gordon Voss describes the, samcf‘
pltfalls that Saxon noted but from his current. pcrspcctlve as.state’:
“ legislator in Minnesata: Whllc 1eglslators focus on. tostcrmg'
: partnerships - through new actions, they’ may forget . their’ oldlf
L rcsponsxbllltles——adequate fundmg of the core of hlgher educatxon
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The political pressure to fund innovation centers or destgnnted
progras is strong, us is pressure 1o cut spending, Lower core funding
may he the result and, of course, create the weak link in‘the very
partnerships we are trylng to form.” .
" Two arguments can be made for maintaining the health of core
programs: the need to provide n broad education to university
students, and the need to maintain halanee in university programs
and funding. . o . e "
Addressing the first of these two propositions, David Snxon
explains that “universities need students who want to be educated,
not merely trained, Many students have an inappropriate idea of
the challenge they are going to face In the future, They want to
be teained for immedinte jobs. However, [ can't think of a better
way to ensure obsolescence than to train-students for particular
employment, We are facing the consequences of that right now
when we talk about a work force mismatched to our future needs.
“ This. current and mistaken: emphasis on vocationalism at the
expense of liberal education is something that we need to address
seriously, We should help both engineering and-humanitics students
~understand that the best preparation for an unknowable future
is broad education, not narrow training.” o
“In one setise, the competing demands of vocationalism and
tiberal education have always been with us. It has never been suf-
ficient for universities merely to train students, However, inan era
of high technology and rapid change, the pressures exerted on
. students to make premature and often short-sighted, carcer deci-
~StONS TTCCTSsiate At UTIVEFSItiTs, TROTC Than ever, Chsure tlicm of
—rond-andliberml cducation, This is especially true n the field
. of enginceering, because unlike medicine, law, and other professional
» “programs, engineers can begin practicing.with only a baccalaureate
" degree. - As a result, professional training and general education
compete for a student’s time and attention during the formative
“undergraduaté years,. R i
. Core programs require adequate resources, but maintaining a-
-~bql_nncc’jih university programs and university funding is not an
“easy task. Richard Van Horn describes some of the problems. “If -
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“outside sources may be inclined to be more résponsive to l‘L‘([Llth\

O v/ Thc Actors and Thelr Interests B :
you tuke 1 lot b work from industry, It tends to be in engineering
or in selence. Very few industrial sponsors would like to support
a Renaissaniee historinn, One consequence is'that this distorts the
kinds of resources that are available, T some senses, this i is o more
serious possibility with industrial support than it is with fedérnl

support. Some people are treated much better than others, and

this leads to o very strunge phcnomcnon. Those programs or departs
metits that are mostauccessful in geeting sponsored fesearch might
reasonably be expected to be less successful in obtuining ;,,cncrnl
university furds. In other words, because engineering has aceess,
to outside funds, otie may decide to give more of your inside funds .
to, let us say, the history department.” Reallocating interfial funds.
can be an attractive prospect to beleaguered departments in the
arts and humanttes, but there can be other less desirable consee
quences. A deparement thut receives most of its support from
from its funders than from the university. ~

_ Faculty salaries are also thorny issue. Competition exists not -
merely between industry and university, but between dlffcfcnt

" sections of the university community, who umtcnd among cach «.

Other for their share of often- dwindling resources. Gréater invests
ment in engineering faculty, notes David Saxon, can casily be

~misinterpreted as a statement that cnglmcrmg is more impaortant
- than the glassics. The reality of the situation is that “f you want.

to be excellent in engineering, as excellent as you, want to be'in
the classics, costs are different. The ponl of available f.\culty is dif-

“ferent, and hence recruitmentpolicies within the unlycrsuy_mustww

" be differen:. You have to take these into account if cxccllcncc is"
your gonl.".

w

“Should mgmwrm;, qchools and Lomputcr science de'\rtmcnts :
be offered 2 smaller portion of the university financial pie, given

“the fact that they receive substantial outside-funding? To what
degree should the marketplace control university salaries, thereby: s

creating y tremetdous disparities in Lompcnsanon between cngmccr—"v y
ing and liberal-arts faculty? These questions are troublesomc prc- s
cnsely bccause thcy concerty not” mcrcly budgctary items but,
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L}

1 more fundamental level, the charaeter of instructional programs,
resenrch directions, ‘and eduentional mission, Ench purticular
campus hits, of course, its own priorities and its own internal’

dynamics, both philosophical and political, A workable solution

must refleet these specific cireumstances, In this sense, campus
debate fs on intramural affair. Nonetheless, when industry and

higher education forge alliances, they should develop greater

awureness of the campuswide effect that their partnership might
have and the tenstons it could create.

rl

Develdping New Patterns of Education |

As we noted- at the outset, higher education ¢annot present
its needs to business and industry as one would a shopping list..
Adequately meeting these needs entalls a significant degree of in-
rernal reevaluation and self-reflection, This is particularly true when
we speak of developing new patterns of education. Some aspects
of partnership do require that each party fulfill Voltaire’s injunt-

'tion to cultivate its own garden. .

Changes in the workplace, the emergence of high technology,
and a greater desire to develop human resources have expanded

the range of educational responsibility for both industry and higher -

“education, just as education has madé its Way onto thie torporate

agenda, so too have continuing education and worker training

.~ affected the overall mission of educational institutions. While it

is true that this trend has been underway for several decades, the

~ advent of high technology, the retrenchment of many of our educa-
" tional institutions, and the cconomic situation facing business and-

industry-all combine to give this. topic fresh urgency. We can, no
longer dismiss the signs that call for changing traditional patterns

* of education, Four years of college is no longer sufficient for a 40-year
“career: In an age where the half-life of an clectrical engineer'is five
B yez’\rs or less, the university, in its own self-interest, must expand
«ts horizon beyond formal “higher” or “postsecondary” education - -
X ‘ézx"s~tﬁradi.tionally‘undcrstood. By definitio

n this demands a close "

f
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¢

working relationship with business and industry,

Efforts In this diretion, however, have been at times fneffuctunl,
hal{-hearted, and rmther awkward, Elizabeth Useem reports that
some compiny officlals see institutions of higher learning as
“bumbling in their efforts to approach inclustry for help? (1982, p. 61).
One exeeuttive interviewed by Useem, for exumple, cited the foilure
of 'schools to write high quality, foctsed requests for company

~support. Others commented on what they felt was the narrow, ar-
roganee of some schools who wanted corporate money but no
acdvice on curriculum development, They argued that mand'schools
have failed to form viable employer advisory boards for fledgling
. programs. The training director of one large firm commented that”
those schools that were not arrogant often veered to the other :
extreme of ‘pandering’ to a company's short-term needs. Others.
pointed out that no university has developed a systematicsecuence
of retraining progragns to prevent experiended engineers from
- becoming obsolete. ' ' : SR
Educational institutions are, however, making substantial
Progress in responding to these numerous opportunitics, As colleges -
reovaluate educational patterns and programs, they. need to take
into account specific community needs as well as the specific con-
tributions they are in a position to make. Nonetheless, we can :
‘mention four general areas that recuire new educational patterns
and perspectives. ‘ " L
The first involves those individuals that colleges consicler as
- prospective students. In recent years, they have grown accustomed
‘ to looking beyond the. 18-to-22-year-old age group and recognizing
in the adult working population a large, perhaps inexhaustible pool |
of potential learners. Nonetheless, they have yet to fully recognize -
‘that this change in student population recjuires forging closc
alliances ‘with business and industry. - R
A second rea involves the scheduling of programs and courses.
As universitics come to see education as a lifelong process and not.
* necessarily as a discrete four-year period, they will find it necessary
. to incorporate short-term, specialized: courses in their academic .
.. calendars and to use new delivery mechanisms. Industry, they soon .

-
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Jiscover, operates neither on the semester nor the guarter systei,
nor- 1 it convendent for employees to attend classes from Y to 5,
Brondening the scope of educational patterns through allinnees with
uslness and Industry requires, then, o willingness to conslder
schedules and course options that might have appenred unconven
tional some yeurs back, o :
A third topic his to do with the physical foention of the éduca-
tlonal enterprise, As new patterns of education evolve, the company
conference room and the industrinl laboratory will join the college
camptis us sites for teaching g research, Community colleges have
been willing to leave the familiar campus environment and offer

in-house courses at company Jocations, Four-year institutions, on
the other hand, are less inclined to forego ivy-covered walls; as

o “rule, most of them expect students: to come to them

A'fourth aren concerns the intent of ecducational programs,

“an important guestion that subsumes the three topics we have
discussed thus far, What is the proper balance between liberal

general education and programs designedl to meet o specific need?

For community and junior colleges, the question often presents

itself in terms of the balance between lifelong continuing educa-

“tion and the pragmatic retraining needs of business and industry.
For the major research university, the issuc is likely to take the

form of the degree to which directed or applied research is consis-

EGTE with 1ts gencral commitment to Basic research, The proper
balance is-one that each educational institution must find for itsclf.

The four areas we have touched upon are not radically new..

¢ i a1

Partnerships between higher - education and industry require, -

“however, that they be viewed in a new light and with greater
“urgency. : : ’
o .

°

Adapting Organizational Structures * -

¢

» .

= Colleges and universities are discovering that if they wish to

~foster and take advantage of partnerships with the business com-

~ munity, they must alter some organizational structures and practices.”
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" "“As Colorado Goveriior Richard Lamm observes, “Themana
. ment question posed by hig'h"t"echn'olvo'gy_-.:is"ho\\f_j't‘o"a:dh‘pt:‘;‘
. tionally slow-moving institutions lt'bqrapi_clv'ch:an'g‘e;i Neither-ed
. tion nor industry is Curféh’tlyi“ih“’a'mainténénc’é'm’o"dé;‘\_Vl‘t.‘ stab
body of knowledge and management practices, topasso
" next generation. That used to be the casé. We arg_v_h"o‘_‘\”\"ii’
‘“up mode, running after a body of “tc;c‘hh‘o‘:lo‘gi'c'él:knd\y_lédg:é
s } - Steel “work

" goes’ through :several generations in one lifetime.
“haven’t admitted, higher education-hasn't admltted,polm i
“haven't admitted th_at'yesterday’s solutions are no’lony er appropriate
L .16 tomorrow.” Like many of the ‘nieeds we_ hwedli\

" this one entails a \\'illinghéés"on the part. of ‘higher&wcauon

{ - ‘new cwirc'qm,s"tz"lh‘ces}»f Forging - 'alliqncé;s\‘ bet
: indi'\‘/iduval_,‘re'lskézi'rv‘clie‘fs;b;"zbl:c‘i_m“ii)i"sitfzi,to"i"s"i's itself not:difficultyra
.the most: fr'e‘cju_’enlt'g'éb"st'zic-lés‘ftﬂénd? o be bureaucratlc
“unresponsive to the new needs presented by “these alliance
o An ii’rﬂmc‘diate’_o’bsté‘cl‘é-g:aq beth_edlfferenccby whic
‘tional and industrial institutions cope with t'hc;'élj‘éhg Th
2+ " tempo of industry often contrasts with the slo paceof e
". ~tional institutions. Hiring policies, for example; differ marl

Uscem recalls one company official saying to her, “When we.

‘someone we don't even write letters. ‘We use the _t‘elebh'dvné because:

we want that person to be here on Monday.” In academia it’can

take months,'hoftcn -a year, to hire new faculty. Giyéh;’tliévjc‘fon
siderable amount of time required to lau'dch,afh'e_:\'\"".p_r'q‘gra ;

. understandable why.industry can sometimes become impati

" colleges and qniversit’ies’.}lndu:stry ,‘ié.,oftenkpe'r'ééiyédas’f_b'ri_\ovy‘m
~*60:m.ph:, and the educational sector at 15 mph. i
Exist k dustry:fre

* accommodate

" Existing ties between higher education arid in

take she. form of individual contacts and petsonal acqu:
c:o,ﬁsejqaénf_ly',‘cl'u;-lgck"o_fgs.eablasﬁgd.;u@, s on' the:organi
level becomesan obstacle when both parties

~ alliances. Business leaders complain of
slows down the adoption of ne

must be dontacted and appr
officés, "boards; “and"
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LOmlﬂunlLaUOh \Vltlr each other on a regular b'rsrs

' M'rny' universities have not been equipped to handle emerg-
ith. buslmss and industry. Organlzatlonal
Iliances frequently have been ad hoc.
s George.:

1ng p'rrtnershrps W
“structures dealing. with these a
Until just recently,f,,.,lt ‘was a rare qualification,” note
B'mghman some\vh'rt rongue-in- .cheek, “for a university adm1n
1str'rtor to l\now where the Chamber of Commerce burldmg was, i
10| have ‘seeii llve businessmen, Not_to ‘mention. having a passing
iacquamtance with Rotary. luncheons.” In the past several years the
ituation has. improved. Nevertheless, nurturmg outside contacts -
cani still be difficule. In fact; it can Be no less arduous for a univet-
ity 'rdm_rmstr'rtor to establish-and contrnue an’ effectlve 1nternal
',betwecn faculty, department clrarrs, deans, central 'rd— :
nmstr'rtron, finance, and the office’ of contracts -and grants ln‘
¢ of all- possrble \vorlds, these. efforts may be lrLened to an
ntrrcate ‘ballet. In less. sangume fmoments, one: may. betempted
0 view: the Lndcavor as a frustmtlng 'md endless game of im

As collegcs and umversltles become more 'rccustomed to dealmg
with' the business community, llnes of commumcatlon are: open1ng
up: Access is not qurte the problem that it used to be: Nonetheless
a major obst'rcle to more fruitful alliances with business and in
dustry remains the outmoded structure of university. admmrstra— :
tions. The patent office, ‘for example, is often tucked away in some
remote corner of the legal office. It could operate much more: ef—'
fectlvely 1f1t were in direct and’ rcgular communrcatron with those.
nltntrng and working on partnershrps. The degree to. \vlnch hrghe
educ'rtron 'md 1ndustry have been. 1nsulated from. one anothe
the past is perlnps most’ evident niow ‘that we “confront the orpariiza-
ional structures ‘that contributed to'that'msulatron Of th
needs we have mentroned modrfylng in organrzatlon I'sttuc
o. accommod'rte and encourage. further ) S
‘an be miet’ most: readrly In doifig so, colleges and’ un1vers1t1_s g
mp ove the prospect ‘that c00perat1ve efforts wrth busrness and

dtistry can‘make tangrble progress
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’The Specral Role of Commumty Colleges

.

A Communrty and’ )unlor colleges play an 1mportant speclal rolt. |
St T in allnnces w1th business and mdustry They gencrally offer’ greate
' akcess to the community; and in-turn the commumty has a greate
- voice'in their educational programs and services. The responslvenes
_“of community colleges to partnershlps with the buslness comminit
" is'not merely a given; these t ties have becn carefully and energetlca
‘ ‘nurtured during the past two decades. o E
Recalllng the recent hlstory of community colleges, we‘

: ,.th_at the number of two-year 1nst1tutlons c\ploded from 663

programs *In the 1979 80 academlc year, 63 percent of the'4. gy
students in. the co’deges were in occupatlonal programs (]acha
»and Mahoney 1982; p: 8).: S
~ In these figures, we can trace the evolutron of two ye
'tlons from' predomlnantly transfer colleges in thelr carly histor
1o comprehenslve colleges that now ‘offer'a vwru.ty of educatl
and occup'monal opportunmes. In our uncertain’ economy
- special capacities of community colleges are achievinig rccognlt orY;’
and their occupatlonal component predominance. Tiwo-year insti
tions currently offer hearly 1,500 different occupatlonal program
. “including degree; certlﬁcate, diploma, and noncredit. opportunltle
-A speclal feature. of community, and Jumor colleges is'theif intim
‘. .ties'to local buslness. These ties are often nurtured by'th

- tion's adm1n1strat1ve structure. Boards of trustees, for exampleare
: sually dra\vn from the local buslness cOmmumty 'Thls arrang
ment prov1des the | prlvate sector a dlrect hand in: shaplng edu
vtlonal 'pohcy at tbe 1nst1tutlon and ‘glves them:insight ir

ar- Institu
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- eddes. Commenting on this problem, Nolen Ellison observes that!
huge cducational edifices have been constructed across the coun-
tryside, and yet many important cducational needs are not being

met. “What we've lefe out,” he concludes, “are the apprenticeship-
rolated training programs responsive to industry . needs.” Com-
: h)fél\ltillg oir hig own institution, Cuyahoga Qmmminity College,
he notes, “We built a lictle miniuniversity. We've done a lot of things -
:ihatv address classical and traditional undergraduate education. What L.
we didn't build was the piece that is job specific, and that is the
f@éﬁS/—;Of—O'L3lI‘-—C—ﬁi‘:ﬁj}nt—»effoptrs.-?.:.'__.‘,_ﬁ,,,.v. R R L
The history of each.institution, of course, varies greatly, as does -
itsasize, the nature of its educational ;?rﬁgré\_ms,_alld 'tl"l':e:{m)‘oiin‘tf
id source of its ,supporbt._-Nonethelelss,u the efforts of Cuyahoga ™
ommunity. College to strengthen it ‘ties. with - business and
ndustry are representative of nearly alf two-year institutions. The -
efforts.of thesc insticutions are laudable; but the suppore they are

g is'mixed and of en;quit;fi'ris'ufficiént'.“‘,Alt‘hé‘u‘ghf industry
nerally régards. community colleges: a_s'j‘tljé_'“ni'o’slt‘__'ﬂéxibl“ ‘and
sporisive sector in the higher-education system, many cormpanies

don't actually give themm a lot of money and support. . .

"»".v.Th‘é"rc.sp'o’nsc of community colleges  and the support_ they.
receive 7\’;'1ri\,'-greatly from state to state. Ivn.,SOme"are;xsl,??su'ch:ﬁs:Cali',
fornia, co’mmunitylc’ollégeshave the resouirces and the. inclination.
fo respond to changes in the work force. In.other states, such.as.

‘Massachusetts, they are sa poorly funded that survivalitself _bec’om_éé

d shoestring effort. Useem describes one community college in’ -

Boston that has never reccived a single penny for capital equip-

njcr1;.jU11;il recently their building was a conder‘nnedﬁdrsir}g“h'o'm,e,
utfitted with’ innumerable bathrooms but hardly ‘one small lab:

Manyommunity colleges are training beyond ‘their ‘capacities.
udénts are lined up at terminals; equipment, facilities, and faculty

are frequé tlylnadcquatc to'serve what is anobv1ous andpress ng

heed, ‘However, when provided adequate. support,. com nunity,
col igh marks by industry for the. quality: of their-
programs'and. ‘tbcirﬁjrespons_.i'\‘{évrie;s,s" in'mee '

‘A two-year TRSTtUtions strive: to -mee ';

leges. are given h
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commumtles, thty must confront two iSsues: the balance between
short-term training programs and long-term ¢continuing education, -

“and the-effect of hightechnology (and the vocational needs that'"
" accompany it) on their overall educational mission. “The pragmatic .

“issue for many businesses and industries,” says Ellison, “ is how we.
can train people in the shortest period of time possible so that they :
can work in our firms. At the other extreme to this. short -term
pragmatic problem is the lifelong venture of educating the whole
~person. [ think we can do both, we're a‘tte'nptrng to-do both; to
hrrdge the gap betweéen- the short_term ‘and the- long term."

Many college admtn‘rstmtors nonetheless express concern ab

" incorporating immediaté needs into.an institution’s overall "nd long
- term educatronal phllosophy These 'ldmlnlstrators, ob ers :

o programs is there and they must respond to i, ‘A'rou igh con
has developed among 'admxnrstrators o eXpand‘ h e'-pro am

vhol

: pens1ve progrdms and then possrbly flndrng that the nzrtur o
“demand was. cycllcal ‘While nearly all community colleges
- the importance of. hlgh technology to their currlculum, the

nonetheless hesltant to maLe drastic changes_ln the1r educ,

: and long—term educatron and the vagarres of a ﬂuctuatrng econom

and prottct the 1ntegr1ty of an 1nst1tutrons educational ‘mission

||




¢arefully to the unique nceds and circumstances of their particular.
‘community.” This tailoring task requiires a strategic approachto

institutional planning and program development: It differs from

* more’ traditional planning in its explicit and detailed attention to.. ..
the external environment and by its focus on effective communica-, A
tion and innovation, rather than on management .control and - -

“efficiency. Community- colleges can be especially effective partners™ -

for industry prcci,se'ly‘b(-.‘cause,the’y operate at the local level. They -
are willing to respond to community needs'and 'have. the flexibil-
ity to tailor programs to a changing environment.. BRI
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GROWING ‘FOREIGN competition, the transition from

: sgnset to sunrise industries, and- the increased reed for skrlled;_“
g professxonals are but:some of the reasons why the business com
‘munity is. seeklng collaboratron thh the university: campus
_‘;;Phrlanthroprc motives may. account for sorne industrial aid to*highe
~—educatiorr:- However, buslncss leaders are begrnn'iﬁg-t-o’reahze thai
-f.-}jsupport of, hrgher education is, in- the words of Edward E: Davrd

%Jr., “consistent wrth a commerc1al mission (1982 ‘p'4>2)

: Recent and very fo p1d developments in brotechnology hav

persuaded corporatrons that hlgher educatro i
1ong»term resource Wrthout cooperatron fr;m colleg campuse

Human resource needs
2 New \-/mdows on research
3. ‘A renaissance-in 1nnovatron i
4. Adaptlng organrzatronal structures and pcrspectrves
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The Necds

rce problems encountered by business and dustry. We ca

discuss this need in greater detail from industry's perspective.
/A shortage in skilled professionals and highly trained workers .

“has slowed our industrial progress and dulled our competitive edge

ini world markets. The-percentage of scientists and engineers in
the American labor force has been declining since 1965, while it

~has doubled in Japan and Germany. Reduced federal support for

higher education and the severity of the engineering shortage are - '

“such that colleges and universities are not in a position; to remedy
,’t‘h“c’,s‘ituﬁtion by themselves. To an increasing extent, industry is-
fecognizing the problem as its own, and is now cooperating with. -
ducational institutions to arrive at solutions. ST

7. Although the recent recession ‘has temporarily. mz'isbke_djthve;

: ;,prpblém,.\\’e_aré in fact-running out of engineers. They are not
being trained quickly enough to meet the growth needs of the high-

'»;gécliholdgy industry. James Botkin describes the situation as it relates

o the cl&;@'tfitalfgngineering'wo:k force. Electrical engineers account
25:t0 30 percent of all engineering graduates today and-are the

stést demand by the electronics and computer industr
fit Size of the work force of ind strial electrical engineers
£ 200,000 (see figure. 12); Although new graduates will ar
ncre: éthéf}yele:c"t‘ricz'i:lf."éngi'héé'r.i g work - for
‘through 1985, each year about 6 percent will
for jobs i management, sales; or marke ing
cal expertise. “Fhe resiile’-says, Borkin,

engineering work force of about. 1:7.py At per. yea

On the demand side.of the équiation (see figare 13); Bor
lé,é’@pb,{)ic

dus_’tryi'gvr:gw‘ by 3.4 perc'eht.r_Th.é 'kgovebrhnieht,‘pr‘ojgic'{ts annual

wforms us that from 1959 t0 1979, employment in th

growth in the 805 t0 Be 2.6 percent.But considering the buildup’
f military spending, which is very ‘_ép‘giheélr‘ih‘g'—imen’sive,_..zi‘r}d the.
sasiveness of electronics in,nontraditional applications like video:




l --Industrial

"N 27wt [ Elec.E e o
. New L » ec. Eng. Net. |
Additions ; Work ;'g;cg&)n 1980 '—'—>“ Additions
' : LR

A

‘ gv 12. Net Growth of Electrical Englnecrmg Work Forc Through 19
‘Amcnca and the ZOth Century. New lndusmes, New Values, N " Ch ng!
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\, “are niot. very.promising.” This is e to lack of ir
terest from qualified students, b t because the capacity. of our:
Lingi_nhfeﬁrjng_uschﬁvols'___is_,_,limited,-_Undergra’duat_o;,;enfollmé'nts.inm

- engineering schools have soared, but without a commensurate in- -
“crease in faculty and laboratory facilities. Thus, many schools are .
_.-.-capping engineering-enrollments’ and- turning-away ~qualified——
~‘students while they concentrate on the quality of their engineer- .
Sepogmms. o
What makes this bad situation worse is that _o_t_hér-:countries_p :
are aggressively competing for a larger share of the high-tech’ market. -
The growth and stability of our high-tech industries will be paced- -
‘ people with the right education and training,"

Botkin' notes that only 6 percent of our nearly bhe_‘l‘ﬁ"iill:i'oln;,cp'ltlgge

y.the availability of

gt major i enginecing, s compard to 21 pecens o
ind: 37 percent for West Germany (see table 4).'He can only draw
‘inevitable conclusion: ‘If we do not have the-people ready, Japan

d Europe will”.

. Tabled
. Percentage of
' Engineering Graduates to " - .
- Toul Bachelor's Degrees—1979

DR i Total ) Eﬁglﬁeermg

. Graduates .~ .+ _Degrees’ -

ST 60436 - 22,400
- 3sg2 o 654l
nited States -~ 949000 - SL54,600;

'SOUBCE:"‘]aniés' W Bétkiﬁ. “America énd _t:}}cﬁ 20th ‘:Cenm_ry;:‘Ne.w lhdﬁsiﬁ:#;‘Ne\'frv.'Va'lupsv,'

N 'Cl’_\:éllgnges,” paper presented at'the 1983 NCHEMS NkatioA'nal Ag_égmbly,‘ Denver,
;‘9711',&b;uary:198 L A PR - s Ty

¢ need for more skilled profes
ic h"'fo'f‘those',thé;":ér' available; This'creates a

O
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hrgher educatlon gene.rated only oneaquarter’of t
computer majors sought by 1nlestry, only one-tenth'of tl

2 graduatea required;-and-one-quarter-of-thes Ph: Ds needed, (Use

1981, p. 19). As a consequence, the demand i is intense; partlcula y
in areas with a substantial number of high- technology industrie
The annual persorinel turnover in electronics firms avuages 35
percent and runs as high as 60 percent in small companies. The
~ fast tempo of the “Srlrcon Shuffle” only e\aeerbatea tl]e srtuatlon
on campus. k
When it attracts faculty from engrneerrng schools lnto thelr "
own ranks, industry only succeeds in undermining: the very in
- stitutions to which they must turn for help. The ehortages aresuch
- that eompanrea find themselves eating the “seed corn” that ought'

-~ to.produce the next generation of engineers. ‘Faced wrth the ag

old problem of robbing Peter to pay Paul; industty now reallze
“that'it.too will lose in the long run, 1f it does nothlng to, correc
thls srtuatlon. ; R R 4

To meet their own ‘work- force requrrements, corporatlons mus

o cooperate with colleges and universities if they ‘are to train

erlled worl\ers and: serve the e*<perlenced worLer as a m1dl1f

anythrng but systematrc “An 1ncred1ble hodge podge of le
polrcres, programs, - and’ admlnrstratlve mechanrsms compr
human'rcsource development area Not only lS there n

st .*gy,_e_v_ ¥ .
“the local level we almost always’frnd a bewrld

less comprehensrve planmng o _
: Moreover manpower needs often ﬂuctuate'wrldly =

evoted to-human
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e operators They are;a’cCri Vcal
: ¢ age of 'wor Ycrs in’
thls field is in: the hlgh 50s. Three years ago, firms, n
CETA sponsors in our arca came to us and said, ‘Wil you help "

“us develop a program? We need ‘peopie but we can't find them.”

A a tesult, we scurried about, got all of thie equipment out of
mothballs, and hired retired union people to be the insiructors.

"It was a beauriful example of how business, industry, unions, and
“education can all cooperate togtther When we- started producing

trainees out of that program, 90 percent were placed in the first
‘year wrthout any difficulty at all. But now we are about to close
the program_down. No one can be placed at 1east not in the"v '
1mmtdmte short-term future. But five years from now we are again. '
ot‘going to have enough screw-machine opentors. :
Ellison's experience 1llustrates the difficulties of i rntegratrng the
ong—term nature of hum'm resource development programs in'the
dnte, short -term ups and downs of busmess cycles. Com-
ment g that one “can’t keep people wamng on the shelf: until they
ire. needed, or trqm them' without the. prospect of a ]OB." on
aments th'rt many programs are caughtin“a conflict between lo g
erm; nee ds, almost predictable barring a complete: col_la -an
hort-térm Lycles that result in the surplus of available lab
year and 'rshort'rge he:next.-Unless' we. h'rve a suffi
of critical "1lent a'kind of t'llent b'rnk concept for the long te

g programs ‘but, also their.
1an‘to, reﬂect on’ the‘futur

pro ide us skil t »
‘ ,Because there vere very few other ompanre w




new competitijon ini the telecommuni Ations market, pe
is'no reason to keep all of this internal. Maybe there ‘are some'rea
bencfxtsm sharing some of that tec hnology back dnd-forth wit
: I’:théizédﬁc'étibﬁél world.” ST
" "Duplication of this_sort exists in "almost any industry, and
indeed often within oné community. As c_o‘rp‘_o‘r'afidhs". seek to)
become cost-effective, shared human-resource development pro-
vides both a logical and practical alternative. Cooperation can take
the form either of general training courses offered by a college or’
university, or of courses specifically designed for a particular‘com—:;‘ :
pany and offered on-site. o S
When speaking of partnerships in training and humanvresbupéé v
development, we should remind ourselves that teaching people skills
- is not enough; we must teach them how to utilize those skills: “Wha
o ’we'hc'ed,”' says Alleman, “is not only a better way to acqu the
 skills and knowledge necessary to perform effectively in tomorrow’
‘marketplace. We also need educated individuals who are-capabl
of applying that knowledge in the real world. ‘Most people are so
" concerned about whether they are going to get the boss's approva
that they :ar¢,unable to strike out on their-own. We, don't need’
“workers “who' utilize their “education - merely to. support
_-perpetuate the bureaucracy, who just i,s'i'tf"w'ringing‘ftHéi
“saying, 1f only the other depar'tnvx_enyt:\\'fould get cleaned up,
they'd send e the right kind of people, if only 1 had more fur
These individuals may bewell educated ‘and highly skill
thiey. are not.going to be effective in our worl\xgg envi
he mtitual ¢ Hallenge faced by higher education .and industry
to concentrate not only on the acquisition of skills, but ‘als
the ability to apply them:™ . - .
o df ‘in‘dys't‘r_'y.“is;ft»oﬁ-méét the challenges of training and retraining
its workers, it will need to assist, higher education’in restructuring
canticul and updatin educational perspectives. Alliance

higher éducation and industry can'provide a means for pr
ngineers ;md'o‘ther"'s'kil_lédLp’ro‘fessionals to-renew

hrough a variety of continuing programs—some on campus
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cer’ cnn upgrade hls skrlls he is over the hrll after__m is:3
Buta good enginecr is: forcver in demand We can't spare him'for’
d yenrsrsabbqtrcql Pretty soon he turns’ 40, and then-he. is too[?
old; he can't be ‘retreaded, .or so. the conventional wisdom ‘goes.”
lndustry can assist higher education in this effort by 1dennfymg’,“ f
wcak nessés that arise from cither-arbitrary-or- outmoded- dnﬂston

of learning. The identity of an academic discipline-can be 1mpor-
tant, especially to thm_c who have a vested interest in the affairs
of a department or in some section of its scholarly turf. But divi-
s‘ions* of this sort often contribute to an outmoded curriculum and
a fragmented research effort. “With a more inteidisciplinary

,approach says Throdahl, “we can assure the“eontmumg excite-
~ment that goes with doing things in- a leadership tole. We need. - "

to foater tlm leadership by’ encouraging the university to become} :
part of a revrmhzed national engineering community, rather, than :
llowmf, it to remain on the periphery of an eng,meermg eommumty= 3
hnt was- suntablc for yesterday - g

New: Window_s On' -Researéh :

'arch support ;'
Jds has become

ut research results. Moreover, the srtuanon hqs been e\acerbatedi

he lsolatron of lndustry and hrgher educnnon in years pns

'rcyh 1980; p ll) Beeause ‘the. pubhczmon of res :
vn enormously, it has become drfﬁcult, eve
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. needs,.and capitalize .on their economic potential. o
' Most 'of us will no.doubt nod our heads in polite approval, - -

_fancying that we understand the full extent of the problem. But:

John Naisbitt warns us that for the first time our economy is based .

~‘on ‘“a key resource that is not only renewable] ‘but self-generating. . )

. Running out of it is not a problem, but drowning in it is" (1982
p. 24). The figures cannot but shock even those who are substa

tially aware of the problem: .
o Between 6,000 and 7,000 scigntific articles are written each
. day. o .

e Scientific and technical information now - increases.
13 percent per year, which means it doubles every 5.5-years.-
e But the rate will soon jump to perhaps 40 percent per year
. because: of new; more powerful information systems'and . "

" an increasing population of scientists. That means that data
will double every twenty months. R e

e By 1985 the volume of information will be somewhere -
between four and seven times what it was only a few years | |

earlier. [P 24] o )

- We are faced, as it were, with the high—techaequiyalent of the
Great . Flood. However, ir_xdus‘t’ry’s'c'apa.c’ity' to tread water. i§ not."

_ unlimited('Coricerhe'd with -effective dissemination ‘of scholarly:
- research results, many educational institutions- have entered the:
commetcial ‘world of publishing. O)&fofa"lﬂni\,{g:f:sit'y isa notable 5

' example: This is, however, no longer sufficient. Increased social and

. ‘ ‘and’ the rapid - pace of 'sc'ieggifid' and *

‘technological change require today’s academy tb'folrng{f’novr_'_e_dire‘c't;,‘

“ - and efficient ties with social and economic institutions. . .

Companies value the university connection precisely because. -

s them new perspectives on new science and technology:-
“Speaking of their importance to the Monsanto Company; Monte
~Throdahl cites recent developments iri rbiotecluri'olog'y" Formany
Uyeaps, most researchers in the physical sciences worked in the i

- .ddstrial sector, and the minority has been in the academic secto
In. biology; the situation is: teVep§¢d,:;:'almpf§ﬁ,to the same pe

*"’economic responsibilities

it give

“In.biolo
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B R - - .
" tages. We in high-technology industries are sallying forth into this -
~world of biology with some fear..As a consequence we recognize . .
" how terribly important windows are. I can say unequivocally that
~without the Harvard arraangenient that we've had for these several

~years, we would never have seen or understood many things.
University resé'arch‘ersv provided us with new windows.” ,
&7 - Difficulties in understanding and utilizing the information that
fv""-‘vf"ﬂO{VS from university research is only part of the problem. Ray -
" Orbach also notes the lack of feedback from industry to the univer-
" sity: “Problems encountered by industry in the innovation process

- often remain unknown to. university resgarc‘her’s.;Thesc problems
_can be quite exciting, and when solutions are developed, rather
‘rewarding.” As Christine Bullen emphaéi’ze's,:\“Thetprimary way to .
ensure the relevance of our researchi at the Centet for Informa-
tion Systems-Research, at MIT is to keep very closé contact with-
tip_‘dtist,ry.".i“-C)p‘p"“ortuﬁities for exciting research can emerge from ques-” -
tions pondered in industrial research and development, and they
‘¢anbe missed simply because of lack “of communication. -
'Cooperation between university and industry reseéfc,her's b'enefit;
“both, enriching the university intellectual envir'qnmenfas wellas-
contributing to-the innoVat'ion process. BT
© - How can we best -open .these windows? Mechanisms for
cooperation between industry and higher.education vary, of course, - -
and they must be specific to the needs of both parties. In the next.
-hapter, we will outline the wide spectrurn of possible partnetships. -
Nonetheless, we might mention at this point two basic configura: -
ians that alliances might take.:In a research “affiliate program, a-
ul ber of corporations help support a university program and-in - _

return receive access to information. Research agréements provide . -~
a‘'second and more intimate kind of cboperati‘on."Thi_s;_relati_o'n;"f'«' o
ship, e:ﬁtail.s‘the'act'_iver participation of business and industry in
a university research program. e

- Windows, however, permit light to pass in two directions. This

is no'less true of research results and proprietary information. The

‘intimate the cooperation, the more transparent the pane.of
There is, consequently, a ‘greatgr'vprsibiliEy‘that*pr'opriet'a"ry

\

glass

”
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informntioﬁ'may be lost. The trade-off between what industry sees
 through a windoi and what others see through it must be evaluated- .
~ .on a case-by-case basis. However, the great variety of possible rela- "~
tionships with higher education is such that a partnership ap-* . *
propriate to Both parties can usually be established. New windows,
it might be said, are never lacking if one is willing to tear down -
- portions of a’wall. - el
L . Opening these windows on research and looking thréugh them”
' should by no means be construed as a passive or self-sérving enter-
. prise on the.part of industry. It is not; so to speak, a form of
technological voyeurism. At the same time that windows benefit
industry; they also ensure universities of support for their research

- programs.

A Renaissance in Innovation

- - The decline of our competitive posit‘ion_in;world.mz{‘rkéfts has
o ,promp"ted'many to question the speed and efficiency with which
.we are able to translate basic research into useful products. While
few would deny-our preeminence in basic research, signs »a_kr_e“j‘abi'l‘h

- dant that we need to stimalate innovation and technology transfer..
- “The trick,” suggests Ray Orbach, “is to bring the richness and
‘diversity of thought that take place at the basic-research level into

- the development and production phases.” R

. -Innovation  is a subtle and oftentimes ‘fickle process whose

course cannot adequately be understoodif we't thinkonly.in terms
“of final products and new technologies. Moreover, innovation is
‘not: the province of any one sector of the research community;
‘it capnot be found on the un'i\./ér'sity: cambus' any more than it
* can be found in industrial labs or corporate board rooms. In at-
__témpting to increase the yield of innovation and smooth the process
" of technology transfer, we would do well to bear in mind that
. certain degree of randomness is inherent in the process. Bent as
" we are on-nurturing innovation, we should'also be aware c
. focating it through our'ignorance of it ‘many subtleties.
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' are few who would argue,” says Throdahl, “that the results of socially .~

" responsible innovation are not wanted. We would dearly love to
have them. But arguments as to how innovation might be fostered
usually fail to recognize its fragile nature and the dominant role -
‘that uncertainty plays in its process.”. ; ‘
" Progress has been the ‘hallmark of our culture, and innova-
tion a critical ingredient in that process. But'Monte Throdahl points
out the irony that we never seemn to find. a-good time to pursue

- innovation. “When. the economy is up, we ate too busy ‘to, worry .

" about the future. Don't change a good thing, we say. Likewise, when .

_the economy is down, we are again too busy to worry about the

_future. There may be no future, we mutter in reply. When the

- economy is in a major transition—and that’s what is happening

¢ “right now—most people wish it werén't changing. They struggle

. to hang on to what has made.them most comfortable. These, then,
are some of the emotional experiences we have with. innovation.
1t causés change and, in turn, causes us to be very uncomfortable;- ..

‘about relinquishing the ideas that we've grown up with. Manage- -

“ment tends to budget innovation projects on'a ‘donation basis;:

iﬁéféad. of what 1 would like to think of as an ‘opportunity basis.”

" . And'then that same management wonders at a later date why they
“don’t have more innovation. Moreover, government sets regula-
‘tions.to prevent harm, and justifiably.so. But sometimes these rules -

are handled inconsistently or become exceedinvgl‘yicompléx.‘ And ‘

’tbén»'latér,‘ many in Congress and in.’o'tjl"f.'citiz'enryi' wonder why
“we don't have more innovations,” L AR

7 Collaborative efforts between industries and uniiversities will
“help immeasurably to.reduce the randomness of bringing the fruits
“of infidvation to-the- public, thereby improving our current. low .
| yield..“To do this,” says Throdahl, “we must learn how'to bridge
\disciplines (often - fiefdoms)- and tlhe‘reby"-b’rihg ‘wholly. new and:: -

ta’tipnal_' approaches to such critical problems as the environmenty-
energy; information; and biotec_hnology.”."Motco(/efr{ we must:place..
partnerships in a broad "and'inn&i/atiV¢;cdnytext".j_f‘Alli'a'r»r;éé_s,’f-‘adds

Lo L it - . : . - U e
T\htodabl, “can and should do more than undertake,.spgclﬁc;;gseap‘cb :
projects. They offer a way of ‘pursuing;systematic- experiments. in
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“

'coopcruth thinking about new ways of dealmg with soclal lssues
-and problems. For example, it would please me greatly if corporas |
tions and campuses could collaborate on that whole problem of ..
scientific dispute resolution called ‘risk ‘assessment.” Any of you
who have been involved with this know it is a mixture of o
mathematics and values—and a very tough kind of cquatlon to
‘work out. Industry can find in higher education a resource to help..

it recognize emerging societal and technical dlscontlnultles, such .

- _.as our transition to an information economy. We miust develop
a willingness to anticipate change and prepare for its consequences.”:
Without these efforts in cooperative thinking, a renaissance in".
‘mnovatlon hasn't: much of a chance.” -
v By its very nature, the innovatiori process leads usto, questlon o
. the proper relationship between basic and applied research. Richard *
Van Horn observes that faculty often questlon the intellectual worth

of sponsored applled research. For Van Horn, the. distinction -

* between applied and basic research misses the mark: “In most cases

- we have found that we can always take the basic prO)ect and flnd_

S somethmg mtellectuallyastlmulatmg that is.of genulne 1nteres 10
-*" both the corporation and the university.” Van Horn's ‘commen
" reflects thegrowing-consensus amorig educators that ‘a university’s
" concern for the intellectual and educatlonal value of their work
~need not rule out applied research. = . e

~ The tradigjonal ¢ division between baslc and applled research,
.says Harvard presldent Derek Bok, has unfortunare consequences
“It is frttxng that professors should- proclaim the values of basic:

: research and understandable that they should do so° zealously to.
“resist_pressures to channel their work. toward excesslvely practlca :
.‘ends. But it would be unfortunate if academic scientists pressed
~their case so far as to depreclate ‘the value of applled researc. _
. to dismiss any effort to consider the potentlal applrcatlons of scier
. tific work. Such attltudes could lead. investigators’ to neglect m-

' portant problems of genuine intellectual challenge (1982 p.. 152
" . As Throdahl emphasizes, preventlng the: ﬂowerlng of innova-
“. tioh represents a substantial risk. “lnnovat10n will be squeezed wh
‘ "'1ndustry and academla effectwely retam the status quO—in ou
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,, moded orgamzatlons, pollcles, and procedures Cn\en ‘that hlgh
wtcchnology matures very. quxckly, innovation will also-be. slowed
.+ when" mature industries do not. look sfor -new’ ‘windows; from
b academia—windows for new- discoveries, new explanatlons, new -
" ways to organize intellectual disciplines. Moreouer, innovation will
:stop under conditions where leaders see the future of thelr institu- ‘

';‘tlons as a slmple extension of the past

Adaptrng Organrzatronal Structures and Perspectrves

» Perhaps the mdst 1mmed1ate need faced by hlgher educatlon
‘ ‘nd mdustry is adaptmg their orgamzatlonal structures so'that they = -
foster partnershlps rather than hinder them, Like higher educa-
tion, mdustry needs not only to clean its house but to reconsrder
how it has set it up.. -
Allmnces between colleges and the busmess commumty requlre
‘more than better commumcatlon between two orgamzatlons or
'groups s of people, they also requxre«lmproved communication: w1thm '
nes own institution. Robert Rosenzwelg observes that th se
xecutives who make dec1slons about corporate phllanthropy re”
‘seldom the same people who make decisions: about’ corporate-
“research expendltures Often they compete for" the same: dollars
within their company. Many of them fail to reallze, however, ‘
ooperatmg in umverslty research and provldmg phllanthropl
tributions. to_higher: educatlon need not-be ' considered:
enurely dlfferent pr01ects “Internal corporat probl ,
says - Rosenzwew llmrt the development of,partnershlps:‘ :
problems, however, are more than slmply internal. They als o.hinde
niversitv’s‘ ability +40° gam ‘access ‘to nd: commumcate with
p,” priate people in the’ corporate struct!
" Some: hlgh tech-companies do have a history of go‘ d relati
ips with' eduication. IBM, l-lewlett-Packard‘?‘Dl' |l
“Polaroid, for: example, are companies tha t
di g tie to education. The commit"ment comes:from
the chief executlve offlcer or-foun o

T
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permeatcs thc entire organlzatlon Commltmcnt of thls l<1ncl tencls
to foster permanent and ongoing. relatxonshlp:.._ R
However. high. tech as a whole is not a ruature. industry As

'a consequence, surprlslngly few firms have nurtured strong; and"
.enduring ties with educatlonal 1nst1tutlons. The. majorlty of hxgh ,
“tech companles are both very . small and very new. Change in this "+
field is endemic. In addition to mergers and busitiess failures, there . .
are numerous spin-offs, part of the strength of hxgh tech lnclustr
*“Moreover, there is intense pressure to develop new products. Déta
~General, for example, puts out a new product every 10.to' 12 working
d ys. Their cash needs to go into research and development because:

~ of intense competxtlon. We know that in 10 years nearly all of our,
colleges and universities are-still g going to be here. By contrast, half:

- of the current robotics companies will probably not exnst in‘two:
years. They will either have been bought up by another ¢ comparniy,

- have changed their present organization or product line, or have
falled Indeed, the very nature of change in high technology is such ‘
that these industries may not mature xn the same fashlon as"
1ndustrxes in the past. : AT
The corisequences are quite clear, Un1vers1t1es ﬁnd it dlffxcult

‘to develop a partnershxp thh a firm that nay. not: be- around in

- two years. Likewise, corporatlons often do not have the foresig
-or fortitude to ook beyond immediate exigencies and cult1vate such
1ntang1bles as university relaLons. “The very mnovatxon that
char'lcterlzes these firms,” says Useem, undermlnes their. tles thh
~other institutions. The: high. personnel. turnover éffects not. only
englneers but also the 1ndxv1d,ual in the company responslble fe

' cooperatlve projects are 1mmed1ately in: dxsarray
‘ Although there ate a few notable exceptlons,
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“go, how do you gain access?” “Contacts,” says-Useern, “tend to be
“haphazard, piecemeal, or determiried by a personal relationship—
‘someone you know in your cominunity or:some kind of personal ..
tie that will give you an fin’ to that company.” Moreover,those people.
‘who are edcuationally. oriented, those who really want the part-

nerships to happen,-may not have high status or be in'a position . -
.to commit company resources, If the commitment isn't there at
the top, then those who work on educational relations are not -
‘rewarded within the company. Unlike those in ﬂn.ance,' marketing, -

“or R&D, theits. is often a low-status job. As a result, says Useem,.

. “educators can develop a wonderful relationship with someone in - -

the company .that will have no consequence. They can go through
a.geries of 20 meetings with a middle-level executive and then .
discover, that. this- person doesrit have any clout.” BRI
“ " The obstacles. to ‘partnerships created by a éorpo'ratvidn’é'- X
 outmoded policies and procedu::s have a severe effect on all but

_the most elite educational inst:tutions. It is one thing if you are
'thg;‘president'bf a front-rank research institution and you have a B
"1"godd‘rela‘tiokn'éhip.wi‘th the wvice-president of a. l?rge:'high_—te’ch o

company, But it is quite another if you are the president of a sl
ommurnity college or of & regiosal state university that is attempting :
fo get.an engineering ‘program- oft. the ground.. The. problems
encountered by these less elite ifistitutions are symptoms that-alert-:
s to barriers in the corporate structure—internal barriers that -
‘hinder a q‘o'm'p'am{‘ from forming. thelj\'/ery’partnér_ships _;hat will o
‘enable it to meet its own needs. | o Lt
- Adapting a firm's organizat toinal structure to improve internal 7
“communication and- provide acces‘s:to,v,éduc.a'ti‘,onal‘gvi;tjsitit»ut‘ifo‘nts-‘; )

ntails more than.consolidatitig a few offices-or reviewing the'cor- . .
po'fé;ti'ga';h’s'-'quahi'zb.i't.io‘ nal flowchart. It requires a fundaniental shi t
‘pespective. The company must be willing to look beyond short

,"‘ge‘ti_éies'q‘:‘nd';;‘E"~J§<viizéflong<térhi ‘g"oals,f_é_hd:._sv'txa;gé‘gi:és.";D nald’
Fowler's (1984) exterisive survey:-on the’impediments thathmder
u Véfsfif}i}vi'ndu'str'y,réIa;i_dnsHips disclosed that both university and:
“try”fr_és'p:o:hdént‘s cleatly felt that industry’sprlmary ‘orienta
td the short term was a'serious obstacle. While in y

a
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exccutivcs thcmsclvu rccognizc ‘the shortslghtedness of thls policy.
the overwhelming pressures of the marketplace and the financial .
/bottom line make it difficult for them to change. This is as'true in -~
/ human—rcsource development as it is in research and developmcnt. :
/ The competing demands of long- and short-range outlooks"
have a substantial effect not only on'‘a firm's philosophical outloo
but on its daily operation. Jordan Lewis writes that “long-term sur-
vival and growth require constant efforts to reach out and grasp.
tomorrow's technologies- and markets before, competitors have -

_ foreclosed the opportunities, while simultancously working - to:
improve today's products and productron processes. These parallel

. long-and short-term efforts can be frustrated if management has’

! myopic views of the future or if the firm is unable.to draw! full
on all available knowledge” (1982, p. 1206). However, the strl,lggl
bctwccn long-term: endeavors in planning and research and the;

- more immediate interests of marketing and productlon need no
crystalllzc inte an irreyocable opposition. Edward E.. David, Jr,,
'makes the important obsetvation that the division’ ‘between long:"
and short-range outlookmésenﬂathﬁLmanagemcnt.problemrnot

a technical one. It is management’s responsrbrllty to see that promis-
ing long-range research is allowed, partrcularly among the most
imaginative and creative reseatchers and to encourage-an awarenes

~ of the larger busrness envrronment -(4980, p. 135) Such an- outloo '
enables a corporatron to recognrze the strategic importance of ecluc
tion. This in turn enables it to adapt:its organrzatronal structdre
to foster and' take advantage of this resource. .. ©
Rapid changes in the business envrronmenr—partrcularly in

hlph technology—tend to discourage long-term relationships with
educational institutions, And yet, to cope. effectrvely with: these
_very changes. business and 1ndustry need to develop therr "cl yse
- “cooperation. “Withéut adoptrng the lnternal changes'in"organ
. 'tion and strategy that. wrll foster these close allrances, rndustr S
g need for skrlled manpower. new wrndows on research d
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The Role of Government

.+ TWO RESPONSIBILITIES of government have a. direct
“:B‘éa‘ring' on industry and higher education: ensuring a healthy -
’ econiomic environment and supporting education and research that
. contribute to our country's welfare. Only recently has government
~recognized how closely interrclated these two responsibilities are.

- If ity is to help foster a closer working relationship between these:
two ‘partics, it must climinate barriers and provide incentives for .-
" cooperative cfforts. ‘ : I
- Verpfew, if any, would argue with this view. But the very nature
of politics thwarts this effort. Minnesota State Representative
Gordon Voss comments that “having arrived at the easy conclu-

‘sionthat we in government ‘are major actors in developing or
“blocking interaction between higher education and industry, we
must reflect “on our limits as effective actors. In theory, govern- *
mEnt-should'be—an-éffectix)c-mahagéx ‘Uf our auui;tﬁiu bpldk‘..LiLC, v
" we are severely limited. It is difficult to maintain long-term planning .~ "
" in a politieal environment. Politicians must deliver in time for the
next.election: As a result, we tend to be crisis and fad-oriented.”
Colorado Governor Richard Lamm notes that: the crisis nature
- of politics ré;hlts in “short time horizons and, even worse, in a
tendency—like Von Paulitz's generals—to fight the next war as they
fought the last.” i ' ’ - R
" While'government may at times be a good fire fighter, its reputa-
tion'as an architect leaves something to be desired. All tpo often . S
its policies reflect old interests rather than encourage new endeavors. R
‘Moreover, the possibility forever lurks that.new initiatives to en-
courage industry-university cooperation’ might‘theﬁise‘l'\,;é's become -

a_conduit-for pork-barrel subsidies. As Voss makes clear, main- -
\ing-and protecting i itiatives'on along:term basis is fa'r:,;‘frybhiv

y: “Long-term’ pra rams rise and fall with fair rapidity.in our
‘political system. It takes'a great deal of buttressing+o maintain them.
High-tech: programs’ are uglikely- to gs'cape“;th‘éb pitfalls as-well.. If
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we are to prevent this from. lmppcnmg. we wil nccd pcoplc with -
‘courat,e and foregight to maintain long-term perspectives and
‘prioritics even though they may not fit wcll into the political
system.”

" Federal Government ' R o

In addition to supporting basic research, managing the ..
cconomy, and formulating national policy, the federal government -
can take specific actions that will promote cooperation ‘between . -
lndustry and higher education, Thcse include offering tax incen- '~
- tives, climinating barriers, acting as a catalyst to promote allmnces, o
~and' inviting cooperation’ in its own rescarch endeavors, ‘
Tax incentives have long been .on the books.- The' Economic‘
" Recovery Act of*1981'is but a recent example.of efforts to employ
tax incentivesto éncourage support of higher education. However,
* for reasons that are not entirely clear, induétry has yet to take full
~ * advantage of them. The elimination of barriers elicits far greater |
*attention: “Congress and the media are preoccupied,” says Monte - ‘.“;‘
"Throdahl, “with a no-fault, zero-risk mentality. The' prevailing .
~wisdom scems to be that ‘what is not explicitly regulated must bcl, Py
bad. This course is pursued without a concern for similar.conse-.«
_‘quences arising from the wrong use of scarce resources, or with
a concern to find new ways of dealing with the changlng matrlx‘
. of economics and politics.” While deeply committed to such issues
“as environmental protection, Throdahl notes that regulatory efforts
are often mrsdlrected and inefficient, “A plurqhstlc society carries
some. costs for our economy. The. heat and light: generated by
conflict over social and environmental problems takes energy aw
. from growth, Many of our brlghtest. most energetic people:
-+ their time arguing with’ each other over the fine points of regula
tion, “often involving trivial data that have llttle srgnlﬁcance.
" worse is the use of scarce caprtal and other resources to
are’ often nonproblems. ‘ v
In- recent years“the federal 'government ‘has taken‘on
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_role, that of catalyst, Juhn Slaughter describes this effort as

“ “prompting universitles and industrles to closer relationships and

providing certiin financlal support to set cooperatlve research -

projects In motion.” This role reflects a gradual change (n atdtude
" from governtent as “Joer” to government as “facilleator,” with the .
- private sector now taking.n more actlve part, .
4 Several programs at the Natlonal Sclence Foundation {Hustrate
.+ this new tole for government. In addition to the Small Business =
. Innovation Rescarch Program, NSF supports [ndustry/Unlversity R,
" Cooperative Research Projects, which address specific problems of

interest to voth university and Industrial scientists. The projects ..
- are genernlly tunded for one year under renewable contracts, NSF - ‘
" "also suppotts Thdustry/ Unlversity Cooperative Research Centets,
“ “for which lr-provides sced ‘money- and technical assistance in”
-planning and development, with industry eventually assuming
“support of these centers as NSF phases out. For instance, industry-. <"
“has been involved in research in polymer chemistry at the Univer-"
sity of Massachusetts and at the Polymers Processing Center at
"'/ MIT, and in computer graphics at Rensselaer Polytechnic Institute:
7 The center.at Rensselaer, for example, focuses on problem-
. solving research that ‘can benefit industéy. Grumman Aerospace
_developed a new space antenna there, and Bethlehem Steel solved
 a-rolling problem. through use of computer graphics, “Graduates ... .- .
at the RPI center! says Slaughter, “are highly sought after. In fact,
too many leave after only earning the master’s degree. Through -
work at the center, they have learned to understand how industry .
works. They can easily transfer right into the industrial setting.”
" In addition to facilitating cooperative ventures between industry
‘and higlter education, the fgdevral‘go_v'émmeht is also seeking to "
“enlist: university ‘and industrial scientists: as partners in its’own"
‘rescarch effort (Morone. and Ivins 1982). As Howard Sorrows of
the National Bureau of Standards observes, “The federal govern:- -
ment is paying the price of admission to get into the:.R&D club’."
he network of federal laboratories is extensive, with 63 laboratories
aving more than 500 on'their staff, 48 with more than'1,000; nd
“that have more than 3,000, " e
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v

o The Tedern! Libortory Coneertlum was estiblished in 1974
for the purpose of making its R&D available to industey, unlver-. -
slties, and other government laboratories\ It formed a network to -~
make these results avallable and to provide a national forum for -
the exchange of technology. Moreover, in {[980 ¢ach “of the major.
federal: laboratories established its own Qffice of Research and -
Technology: Applications, The purpose off this office Is to make

~available to the private sector the tcchn(slog,y;und research stemming o
from that particular laboratory, Describing cooperative research  ©
arrangements at the National Bureau of Standards, Sorrows notes:
that the Bureau now has about 125 industrial research ‘assoclates
and about 750 people from the university community, among them
“graduate students, Through the presence of industrial research- -
" pssocintes, 0 company can expand its research base without very

- much expenditure. Some industrial reséarch - associates stay for- -
. several months, others; like the American Dental Asqocinnon, hnvc :

worked with the Bureau for 50, years!
Althougly it is encouraging to sce the federal govcrnmcnt}r

facilitate cooperation between industry and higher education, tradi- .
tional forms of support are more crucial than ever, “We must )
recognize;’ says Slaughter, “that despite the promise that industry- -
university partnerships hold, they will not take the place of govern-

ment support for research. Scientists in both communities have
a responsibility to work for a steady increase in government support .
for basic research—support-that is not subject to changes in the
- political and economic climate.” University-industry cooperation
should augment, not diminish, governmcnt support for rcscarch "

} vState Government

Because of our tendcncy to look to Washmgton for pohcy direc-.
tion and large programs, we may not be fully aware of the substan
tial contrlbutxons made by state governments They are not onl
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The policies of state-supported educational institutions are
Inextricably woven Into the fubrlc of state politics, Even where this
relationship does not hold, as in the case of private educational
institutions, the need to involve state government goes beyond any
~ renl stntutory ties government has with the educational community. .
For these rensons, we should include ns partners in alliances between &
~Industry and higher education the governorand state executive
“. offices, the state legislature, and those entities of local government
" that work closely with the state in educational and economic policy. - -
o While the federal government s responsible for funding
research, state governments have the duty of providing adequate |
' funding for core. programs, not merely in engineering and the -
" sciences’ but throughout the university curriculum. Economic
- pressures and the intense interest in high technologv exert special .
“Influence on state governments that may tempt them to pursue '
yfCTial programs ‘at the expense of core funding. Voss llustrates '
'this point by recalling that the.governor of Minnesotu recently
/ announced that the state would soon start two new engineering
‘schools. Voss volces concern, however, that the existing engineer- ./
_ing school is already short of funds and-that other areas of the ©
university curriculuro receive very inconsistent support. el
% WQr‘pmssurc to stimulate local economies and produce new SN )
+ jobs, many governors are pinning their hopes on wooing high, %
“techniology industry into their state. Indeed, governors are leading
“the call for change in education and for greater cooperation with’,
industry. Concerned about unemployment and preoccupied with'
questions of, ecorfomic development, many governofs are asking, -
“What can we do to. attract high-technology industry? How can
we keep these companies?' How can we help them expand?” The .
survival of their states as well as'their own short-term survival as =
governors depend upon economic growth. Recent inaugural ad-
dresses by governors made the connection between an educated
labor force and their states’ economic survival. As Governor Lamm '/
puts it, “The state that is second best in higher -education will be
%pnd,be‘st‘ in economic  devélopment.” There.ha “\b:_f’:cn uh

recedented activity in state government to foster the conditi

—
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sultable for. hlgh-tech grthh The Natluna »
‘has sponsored meetlngs and ‘committee. work on:the'tc
‘nd _"about half of th governors are actlvely worklng with advis

.are not preparlng for the future.-

the! model that game’ has already been pla
Super Bowl. We must look'to' thefuture and
that we have partlcular strength‘ n.; I migh add t

‘ u’g‘ht ) play to its-strengths, for 1 doubt: very: muc
i \v1n“a ‘game; that. other: peopl _are‘alread Vexcelli
Why do governors have such'a vital fole to. play?.
‘fl.be among the| primary. managers in elther educatlon or.in inc
"says Govcrnor Lamm, “but we can appoint. farslghte peop
~ can brlng [eaders from both groups together, we:
~ agencies . toward' cooperative ‘support of ‘this’ 1mportan
o between educatlon and 1nduStry Moreover we can use the,blo dy

. several partners. ,
Through their leadershlp and thelr advocacy of long—term
_programs, state governors can have a substantial 1mpatt on‘alhance
r:between industry and higher: educatlon For xample,. ‘the foresigh
-~ ‘and leadership of successive governors. was’ 1nstrumental
- creation and development of the North Carohna Research riangle
Moreover, the long’ and at’ several polnts __dlfflcult
Triangle serves to remlnd other states tha the
re,ent efforts to bear lmmedlate frurt “Althoi
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role, a ‘conv.ener‘ role, to get the parties togetherﬂn.d ké_gpr'the
‘ m'_o,(iieknt{u‘m-.goipg._Through’the leadership of thé‘bgoyer'nor"i“t:? is

sible to focus resources, individuals, and institutions within the

¢ on oppottunities and problems of particular importance. Thi

can’ be:done riot by playing a-direct role, not by havmganyad
~ministrative or buréaucratic control over the process; but by bringing
he partiés together and’ mobilizing their efforts.” T

. While governors may- propose; it is nevertheless within'the:
-~ purview of legislators to dispose. State houses are experlencmgcon .
siderable political pressure to invigorate :t:he'i‘r"st'étes’('ecbvﬁOrijié;sf by:
promotmg high technology. They, would be well advised,. however,
not o forsake thoughtful, long-term initiatives in an effort to attain
quic| ygSQltsg.‘Lpok_ing"“tO'.thjé‘futuré;'_\'/o’”s'é predicts that ‘legislatures:
_vefthélniingly choose to be catalysts in building partnerships
etween state-supparted inistitutions and the private sector. ‘Léverag-
’ ’w111 ‘bé'itH‘e buzz. w‘o"rdf-;fthét describes 'tli'éirf‘_"fis,"c"al"“’pfo'kliéy:
Legislatures will put out challenge grants tb-;instifut_'id:liiS‘{t_liétvf_r
uire matching monhey from the private seégor.'C“oﬁvé'r”s'elji,-.h’i"g'_liﬁf
ducation institutions will seek challenge grants with h’xa"tfchi_xjg";e;{,.

uirements as those institutions bid to staf” alive in a period of
‘fzil‘!in'génrollment." Innovation centers will be created, says Voss,
‘but.not 4t the astronomical rates of the early 1980s. State agencies -
‘promoting high-technology financing will also play an important '

xoles : R L B
_"_‘Local,‘. initiatives and leadership are: ne‘cessaryf»‘if_.l'ong-;terjm‘
“policies are to have broad, con.tinued'sﬁppo'rt-ahiotjg" industry,
~edu ation, and government leaders, whatever their political per--

uasion.  Partnerships, we might add, ‘are far tod ‘important: to-
Bétbm\e,‘partisan affairs. ‘ B i
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Kumtz. theres room'for an 1nterpreter s
artle not_to becomea marriage: brok
“

.’they are hk:_‘ countrres—twb separate, y
he others presence" nd need'to keep

frequentl“‘ ina >
help the partners sort through thei
earch for- common .grourid
“Third partles can provrde invaluz
.,hlgheneducatlon ortwo frants: galnlng access "and match g
With' resoutces. As we: have already observed -outm |
" tional structures. and the’ haphazard nature oof personal co
.+ often hamper access to the rlght person in 1ndustr1al
- tional organizations. Third- party‘groups can. slgnlflcantly
* . collaborative efforts by’ provldlng a structure; staff, and other sup
Vmechanxsms that brlng managers and: the ; educato s ‘togethe
“Wrthout such facxhtators, notes’ ‘Elizabeth Useem v jolnt Ve
“of. "arlous sorts w1ll remaln largely conflned 10 aselect: group of
, ) arge’ ions.™ Harveyr “Edwatrds ¢
'1ders access the prlmarywreason why. there'i
among | busmess andcolleges How.do you make conta
) d that person: and how:do’you p
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~ In addition to facilitating better access for both industry and
‘hlgher education, third parties are often in a position to assess each’
: party’s needs. Rogers Finch points out that nonprofit societies are -
‘aware of research needs in the field of their technical 1nterest and
canllocate the resources to conduct the desxred research Many times -
ere. is no one:company interested or capable of . condugcting:
search in'a partrcualr ﬁeld but ‘many are 1nterested in support' :

g th research ona cooperatrve fundxng basrs Socretrescan also’
nsulate firms from' the’ antitrust problems assocrated thh 1ndustr1al

operative | research ventures.
kae the very partnershlps they are promotrng, brokers must

Te sayrng, What do you want7 You deﬁne 1t ‘and th n scho Is
: ' 'Tha

ans ta 1ng out a chapter, add1ng spec1f1c toprcs,
1fferent manner. Companxes like ‘that and. will: respond 't
Effectrve brokerrng can also consolrdate )
hi Iping a.company make more efﬁcxent use of its trarnrng dollar
Jnder a typrcal turtxon-retmbursement plan 40 people a'yearmay
i ake ‘basic accounting course; but they may do: so through' nearly
s many- different educational programs, some of_ questlonable
uality. However, if the trarnxng director can specrfy ‘what topics
hould be covered in a.course so that it will truly match the. needs :
f.the ' company and ‘its employees thrs course request an then ‘
e matched wrth a college that offers a srmrlar course L}a ment

u semen ‘program. Even if: there isno’ drfference in the'actual

ollars pen there is consrderable dxfference in the qualrty control
‘ ;relevance of the
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-

associations. We will also touch upon the role that thlrd partles:_-
_can play in forming political alliances to promote the common. goals.,
of 1ndu5try and- hlgher education. :

B

: lndustry, Trade, and Professnonal AssOciations

The common 1nterest of englneers in 1ndustry. nd.in’
and their desire for greater interaction prompte the f
. -'t-tradeand professronal associations in the late 19th and
century .,The history. of these. organlzatlons reflect
interestin: partnershlpsbetween industr an h
ngh technology_has only_lncreasedfth need

‘Over the yea : englneerlnn societies have identified-a
:‘thelr respective d1sc1phnes that needed research ffort
obtained funds. from. 1ndustry 0 enable thxs work to g
* Most of this research funding flows to faculty at col eges
- sities and has become, notes Rogers Finch, “a slgnlflc
in supportlng graduate training and research in are
federal funding is not “available.” RO
“Thé shortage of engineers, has prompted the Amerlcan o
ety for Englneerlng 'Education: to undertake»a facult shortag
prolect under a grant. from 10 major corporatlons '
“ijective: is'to encourag" 1ndustry/ unl’ rsity: cooperativ
Among it : eatl;
fe oWshrps o: attract and retain the: intl
: s are:also worklng with
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- faculty member\ Moreover, many individual “societies . are”
‘+ establishing educa\jonal endowments. ' o

T efforts of mdxvxdual admxmstrators to attract ndustr al’

support: andvestabylx‘sh__ coopet‘atxve txes have: depende largely on
: k Rather ‘than facilitating th
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““chamber. of commérceé to catalog the. needs of local business.and
industry. This efficient and organized brokerrng effort resulted in
‘matching up needs with resources far more successfully. Baughman

lists three principles that have guided his work: “Start off with a-
loose definition of what cooperation is and who.you- know you

i - are going to work ‘with: Secondly, emphasrze faculty based actrVrtres.

The third prrnciple is that it'is very important to have a broker

‘to. make these kinds’ of thrngs work That.broker has to'
standnot only the needs. and rnterests of hrghe educal

lso” industry’s: ‘perspective.”.

fRobert Rosenzwerg emphasrzes, however, ‘th 1t success
handful of institutions must be translated into more. effe e effe
hroughout hrgher educatron “If we. wantde. isi nmakrn t

'.bo h“decen ralrzed and“'n_tellrgent, the W have )

polrcres and to ensure that they are follo' ed

: collectrve responsrbrlrty of universities t ‘assure that eac

tro rs armed rn_rts delrberatrons Wrth the knowledge of what:others

Colleges has lrk wise been qurte actrv in‘promoting alli
1S _ gatherrn' ‘and - disseminating useful.infor
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- the Direet, Assistance Program at NCHEMS has helped inst
““tions-and mdustnes develop cooperative ré réfationships. As the only;”_f
* national center devoted exclusively to R&D in higher educatlon, :
-;_“NCHEMS frequently has been called upon to serve as a “broker”
to help ‘parties-at- -interest” " work through issues - pertammg to i

mdustry/ university allmnces : :
he birth“of an: engmeermg “school’ at SUNY Bmghamton

V strates: ‘the: 1mport nt role | that a thlrd—party ‘broke can:play.
ive. een i I came.in large par




in'its acceptance by people m the state orgamzatlo' * The
" 6f NCHEMS on behalf of umversnty-mdustry partnershlps are bUt
" one example of brokering in higher educatlon.

.

T"iLocal State, and Regional Assocratrons

Area assocratlons have. pravxded a'means for"ndustry a
o hlgher eaucatlon to. relate their interests to pressmg local and ta
‘needs These assocratlons are, formed in the publ

Q
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Organizations and institutes such ‘as these are being

¢ Role of =Third Parties

of modern manufacturing, both as: a user and mak

reani insticut rapidly formed,
‘often at the behest of high-technology task forces organjzed and

. appointed by state governors. So intense have such efforts been

that the National Governors’ Association has prepared a compen-

 dium of state activities that encourage technological innovation.

“ | Qcal and crﬁrﬂnnn(“fh he-energie

of ‘alliances on improving general-education, par't‘ic.u‘léﬂy: at the
primary and secondary level. Although notipg'thelwell;int,en‘t‘ioriéd .
fforts of-a variety of '

OIS C national associations and groups, vD_avid'Sék‘o‘n
‘stresses the need to-work at thelocal level and understand local
\éeds: “There are more than 1,000 school districts in California,

‘mbr,e:, than 16,000 in the nation. You can't 'sbbl'\‘/e /t‘heviﬁjro‘l'jlehjsfbf

~our schools by pronouncements or dicta from"a central body. You

have to get into the local communities. It is our intent to develop"
vhat we call local networks, to go into these communities, and
o bring educational and ‘business leaders. together so.that they
can address  their ‘problems -in light of their impact,';“;obn'f’ftl?\'e“
conir:i‘iuf‘v"iw""' Lo T RN

Parties ‘and Political Alliances

o their role as shuttle v’diplomét"si:third"fpz_ifjti(;s_':‘cah als
trumental:in forging. political ‘alliances between industr
igher education. ‘These:alliances serve two functions: they
lobby government for support. and changes in policies, and they.
can also’inform the public about the pressing needs of industry

‘and higher education. Political alliarices are particularly important
ecatise government has yet to understand the special needs created
igh technology. A'_s__a'chséqLiehcé,-'goy_erpﬁ)éﬁﬁ programs are
ineffective; as are traditional lobbying ‘organizations. In a
- on the political context of the highetechnology boom,
tom ‘rév';i)"ort’s'_'v‘t;lf'\'1z'i’t_j-f‘hirghiﬁécbérﬂs_”'_tﬁ‘gfgé“fhat politicians r
(and:: the ‘mix . of ' engineering, tale

neurial spmthat makes thei lncl‘ust‘r‘y;itvxrcil;c They. beli




Ehzabeth Useem among others, contends that “the partner-
shtp that is most important is the political alliance it needs to
" be developed between business and education.” Ciring as an ex-
———ample the’ Pt‘o"oosttton 2-1/2 campaign in Missuchusetts, Useem ..
I recalls how the lack of a poltttcal consens.s dwtded the educa—t.

V", pames We: talk about partnershtps, but lcould hardly get nte
wewssomettmes because people thought l Was from a hig

gh: ,ech compat .
onsequence, have be:(.n very eﬂ'ecttve When VlSltIng schools;

oney to operate and Students
fout-year colleges Asa result, they went to bat for. d
: went o the governor and lobbled for more money foﬂ hig|
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1s anybodys idea of a tough bureaucracy “It happened i

- Bradley, “because business got behind it. In fact, business kept sqymg
to education, éet out of the way, we don’t want you to appear self- -
servmg We'll-go up and meet ‘with the governor, welll go up and -
meet. \Vlth the legislature, well even meet with those folks in the,
i B' reau of the Budget. We're.going to convince them why we need

engmeermg ~school. here’.” Polmcal alliances of this- | ort: are’
entlaly to 1mproved partnershnps between hlgher educanon an

Neither - busmess nor the aca mu
master“:key‘,'that unlocks Ihe creanve potennal of partn' ship
Efforts to initiate alliances’ st necessanly mvolve both parne
vaamples of successful collaboration teach us how i impo

ve strong alhances really . are’ when based 0
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~ Chapter Three
- Partriership Arrangements .

¢

. . I .
. .

The Spectrum of Possibilities "~

0

_ 'EACH PARTNERSHIP between industry and higher educa-

tion is like a unique fingerprint. We can read in its distinctive pat- -
~tern not only the needs and interests that both parties bring to
- ¢ the alliance but also their shared concerns. This diversity requixgs.

- “that we evaluate each arrangement on a case-by-case basis. “Almost.
‘every new arrangement,” Donald Fowler points out, “is in'some
‘substantial respect different from. prior arraﬁgements.” Because each
-.agreement is the result of very specific riceds, there are few if any

- “best” ways of handling the variety of problems involved. =~ °:
. ‘When reviewingthe experiences 6flo'thérs;‘h0\vev€r; wecannot

“forget that our own requirements are equally specific and will .

.demand creative solutions. As Fowler points out, this is an entirely

positive situation: “One of the really attractive features of University-

industry relationships, as contrasted with the traditional arrange-
ments between universities and the federal government; is the range .-
of diversity that is possible. Let’s take advantage®of that.” -

- Although there®is no set pattern to arrangements between _
*industry and higher education,it 'wofgl_d be useful to.distinguish®"
‘a variety of essential types, and thereby gain an understanding of

the spectrum of possible relationships. Elisabeth Zinser-has offered .

one such typology. Its purpose, she explains, ‘is “to propose a

framework for conceptualizing traditional and emergin'glmo_d‘els» of
iﬁdusytryfacndgmia‘reln‘tivonships‘,’and‘ to analyze the most promi- "
nent issues in creating such ties.” Listed in table 5, the categories.”

O
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A Ty‘peylc;gy of Ittdustty-Ache'rtlia Colléboration

" Distant Interactipn -~ .
(Greater autonomy, o
' limited obligations) 1.. Contributions (Philanthropy).

- i~ - 2. Procurements (P.urchases)
v o i 3. Linkages (Netwt;rks)

R 4 Exchanges‘:——"'——————————'— a) Technology Transfer Programs ’

b) lndustnal leson (Afﬂltate) Progmms

a) Peer. Collaboratlon

b) Research Agreements

*.¢) Research Consortia .

d)-Research Centers (University Based)

e) Research Laboratories (Industry’ Based) ~
f) Research-lndustrtal Collectlves/Parks ‘

. 's‘:&?u#aﬂueixv, dyssowreg / 741

/ ..+ 5. Cooperdtives

i 3) ]omt Research Ventures - * - /
b) Joint Busmess Ventures '

Intimate Interaction - 6. Joint Ventures* masm———
(Greater commttments ' :

.andobh/gtlons) . R ‘_, T ,’ ' :

' Sourck:/Elisabeth A. ster. “lndustry-Academla Relattonshlps in Research and lr;novatxon Emphasns on Blotechnology. paper presented‘ o
ional Assembly, Denver. Cola. 9 ll February 1983‘ ST ‘ o :

clutles tw furthe categoncs that exlst for ‘the most part' concept only. close legal
Relatlonshlps in Research‘ and lnnovatlon The Case of Molecular

O
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progress from more distant interactions that carry limited obliga-
tions and maximum autonomy, to more intimate ties that involve
" commitments, obliga:iéng. restrictions, and possibly shared gover- '
nance. Each category includes a variety of forms for interaction,
some traditional and. others relatively contemporary. Moreover,
. these various forms of partnership are not mutually exclusive.
This typology provides a useful conceptual framework in which
to discuss the variety of possible alliances. Our intention, 1ilée
Zinser'’s, isnot to present-ideal models but rather illustrations, not -
to suggest that one level or type, of partnership is-necessarily. "
; prefgr"a’ble‘ but to survey the broad range of existing possibilities.

* An institution’s educational mission and organizational structure
may, suggest that certain alliances and levels of commitment serve
its interests better than others Likewise, a company’s specific needs oL

- will indicaté that certain forms of collaboration might be more SN
appropriate. Each of these vehicles for interaction, however, can
- have important'th_i‘ngs to offer both industry and higher education.

Contrlbutlons ](Philanth‘répy)., R

L .C,orpo'm‘te giving is an important sotirce of support to colleges
-and universities. In 1980-1981, for example, corporations contribiited - - .
\ab_‘ot}t\$77'8_million to higher education. Universities place high, =
“value on these contributions‘,'particulavrl'y. whep they do not carty - —
“restrictions. When that is the case, university presidents; deans, .
“or department chairs canchannel the funds as special needs arise. ||
“Because of their discretionary nature, donations can also serve as L
-seed money for special projects. By attracting additio. s support, [
.they:can provide financial help to the univer ity in excess of theit .
dctual dollar value.. ' - x S
.. Unrestricted corporate donations allow the deans of engineering 1"
colleges to'make somé rather remarkable changes. Rhe U_‘nik\'/e"rsiy‘ty‘
o'f;fCo’lg'radQ.;at‘Bo‘uldér, for example, recently hited si cdmpu.t'er<-j o
science Ph'{Dfs,'a-r,ém'arkable feat given the shortage of aculty in
this field. The University's Director of Engineéring Developmeént

~
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o+« stressed that ateracting these new faculty members would not have. -
" beén possible without the. discretionary money received-.from’
corporations: ﬁ T
Other kinds of corporate philanthropy include contributions

of restricted funds and equipment donations. Restricted funds are
generally targeted for such purposes as construction, endowments, -
endowed chairs or professorships, student scholarships, research’

' assistantships, and research funds for faculty. The effectiveness of
such contributions depends in large par‘tk:on the degree to whiéh'{f‘ _

_ the corporation understands a college’s actual needs. This is no™:
less true of equipment donations, especially in the case of com-

- puters and related systems. - E L

" . Universities ‘also make valuable service contributions  to
corporations and industry generally. Such contributions include
public seminars and lecturés, reports of research activity, access to *
facilities and libraries, and placement services. Philanthropy and
puBlic service are important- activities. But because they do not

© require or develop substantial contacts between industry and higher’
- education, both parties are realizing that they are not an especially .

" éffective means of fostering collaboration. * - DR

‘Procurement (Purchases)
i+ Both firms and universities purchase services from one another
Yo meet specific needs. Industry often procures. from the univer-
‘sity such services as consultation, prodtict testing, special. educa-
‘tion or training ‘courses, and: the ‘use of ‘special equipment and
‘facilities. Likewise, universities can also procure services and facilities
_from corporations tvhz;t have superior expertise or- equipment. A
" corporation, for example, may offer the use of its state-of-the-ar
.CAD/CAM equipmerit at cost toa nearby university after busin
*“hours. : . ! R R _
" ™ In Ohe sense, procurement is not ari especially intimate form
of c’o_oﬁa_g‘r_atibvﬁ' between industry and higher education:: But th
afee rendered can develop f'cl;o.s‘ér; ties

] .o

. provision of services for
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. these procurements take place over'a long period 'of time and the
patties become well-attuned to each other’s needs. The following
" two programs {llustrate how- this mechanism can contribute to
“: substantial alliances between industry. and higher education.

- o Pratce & Whitney, which ‘manufactures jet -engines,
approached Manchester Community College in Connec-
wrticut for“assistance with' its apprenticeship program. The
College redesigned the program and offered on-site courses
-with twin sessions before and after working hours. As an
adjunct to this program, new apprentices were also able to
earn an associate degree "after successfully ~completing
additional ciedits at the College. Their initial arrangement
- was extended under a five-year contract between the com-
. pany and the College.

,® In Portland, Oregon, an innovative alliance ‘has ‘been

- established between the city, Portland Community College,

and Wacker Siltronic, a German-based manufacturer of

silicon wafers. Using CETA funds and the resources of the

“ College, Wacker was able to staff its new manufacturing

plant from a pool of unemployed Portland residents. The .
printing industry in Portland ‘has started discussi»ns about

a similar program. = ‘ . SR

Theyab‘ove examples indicate that the procurernent process can -
contribute to better parmer‘ships between industry and tdgher
‘education, provided the contacts are appropriately nurtusad and -
-developed. ’ : S A

'Linkages (Networks)
-~ Linkages are mechanisms to promote: communication and
“problem solving between industry and-higher education. While,
' hé‘y"fcan;alsov include informal networks, our chief’ ihtéfé_st‘, lies in
linkages on the organizational fevel. Ot}e’t"y;\)i’cal‘ linkage raechanism .
_between the:university and corporations is E&\e sponsored-program
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ofhw Such an offru. mx\n.lgcs activities rclatcd to research ¢ con-
tracts and other sponsored projects,. including the 1dcnt1f1catlon
of rescarch endeavors of potential common interest to academia.
and industry. It helps negotiate research contracts between partu.s, :
.. <. ‘monitor ongoing activities in light of policies. at the mstltutlon,,
- facilitate communication, and rcsolvc conflicts. lecw1se, many firms.
~are c.,tabhshvng central offices to promote university: relatlons in’
" the areas of research and human-resource: development.
Liaison activitics can:also be instituted at the school'and at

X ‘departmental levels, where they would ensure bettér communica
tion between,'a specific industrial sector and a- spccxﬁc group of

‘ _rcsearchcrs within the academic community. Even small community
.",;col,leges can promote and safeguard these linkages:by’ establishin
~offices on the organizational level. For example, Bay de Noc Com-*
munity Collcge in .Escanaba, Michigan, operates™a' program'

’ cxcluslvely devoted to contractmg with business, and mdustry While:
large corporations find it helpful to have a central office to:monito
their relations with higher educutlon, small and medlum-slzed‘_
‘businesses will find it to their advantage to estabhsh 1f not. offlces :
"at least formal liaison procedures. o :
: University/industry R&D. offices provide another example of
: 'hnkage mechariisms. These offices: help- match the needs’ and’
s caoacltles of the industrial sector- with those in the: educatlonal
- community, especlally at-a large research: umverslty Example
‘. mclude the Unlverslty/Industry Research Program (UIR) at’th

e

industry to utlhze emergmg tcchnologles more fully and serves as
a connectlon between the umversltys research programs : nd

,prowdes a channel through wh'ch busmess can gam :
faculty and thexr research actlv.tles. and through whlch p te
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. Exchanges .
~ While linkages are mechanisms to promote commimication-

- and problem solving, Zinser defines exchanges as “formal relation-
*ships involving the trade of tangible assets.” Exchanges between
‘academia and industry include the sharing of scientists, where their

. -:expertise has reciprocal - value, as well as the exchange between -
organizations of knowledge and tangible value, usually financial. -

" Systems of exchange range from highly sophisticated programs to
" ad hoc bartering arrangements. Although mecharijsms for exchange
vary, they serve to form effective and close alliances when the actual -

needs of both parties are being met. -

-+ A case in point is the cooperative arrangement worked out

“ by former president Brent Knight of Triton College and the Society

“of Die Cast Engineers to establish a die-cast training facility on
its cdmpusy The 7,200 square-foot Die Cast Center houses the
“society's national headquarters, a die-casting laboratory, and
‘classrooms. The building was paid for by the Society, which uses

“ the facility to conduct national - continuing-education programs for
its members. Triton utilizes the lab, its die-casting equipment, and
.the classroom space for the benefit of students ;e'nryo,‘lled‘in‘ivts die-

asting program. This cooperative venture allows the Socjety;;d\ Pi
ave sufficient facilities to hold training programs on a regular basis, "/
while providing Triton the opportunity to establisha die-casting
“curriculum that would have been otherwise impossible because of -
,p'ro_hib’it’ive-fe'qu‘ipment‘ costs. .~ BRI, PR
" Innovative bartering arrangements can also prove ¢¥ry useful,.
particularly in tight economic times. Corporations and colleges may

have various assets that they are not utilizing fully—assets that may
perhaps meet the needs of the other party: Bartering arraiigements
end to be ad hoc solutions to meet these immediate and very local
oblems:. One 'of “the: many. ‘obstacles to:such. arfangements is
tjé_lﬁ:lishihg;a".f‘coih of the.realm',”fthaiit}is tosay, égrg ngonho '
many. apples will be worth how many ‘oranges :

Two “examples - more . appropriate ' to_ the interests’ o

O
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N research institutions include (1) tc;hnolqu?trar{sfgr programs gi‘nd:'
Q) i‘ndustfial-liaison (affiliate) programs, ‘ .

-1, Technology-Transfer Programs. Many ampuses have
established programs to facilitate'and manage the transfer of new.
discoveries to industry, for commercialization and to return value

‘. to the university, usually in the form of toyalties.\ . .
i - .Some universities have established their own offices, while
others utilize a variety of external tneckianisms for " brokering
" technology. Stanford University, fo example, has set up the internal -
Office of Technology Licensing to manage the iden ification of
potential licenses and the negotiation of licénsing agreements. They
.grant exclusive’and nonexclusive licenses, depeh_dingri)n. the cir-
“cumstances of the patent and the need for exclusivity in that
product’s development. The office is able to support itself by taking -
15 pércent off the top of income it generates, The Temaining -
. 85 percent is allocated based on Stanford’s policy—one-third to the"
- school, one-third to the department, and one-third to the faculty. -
member who invented or developed the technology. | " o
' Some universities use external licensing mechanisms to broker
their, technology rather than an internal office, We can speak.of :
four such mechanisms. “The first takes the form of an indepen
dent, nonprofit, campus-based research’ foundation, Such | foun
. “dation can license patents extending from uhi\/_grsity‘,"'e's'éarc‘hjﬁln
" return most of the royalties back to’the "university, retaining .
. percentage for its own operation, The foundation can alsolserv
as an insulator or buffer between: the university and industry, as.
well as a broker to enhance the value of royalties through invest
" ments. The most well knowr. example of this'Kind of mechanism
~is the Wisconsin “Alumni Research Foundation. . A secon
" mechanism is a private research-corporation that, can encourage
~and sponsor the licensing of university inventions. A 'third option’
is a private consulting firm that can act as & research or technolog
‘broker : between universities ‘and  industrial. firmis, leaving.th
licensing. details to the parties involved: ‘A fou

overnment-sponsored programs organized to facilitate
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_“university rescarch, One such program is designed ‘to channel
resenrch in the field of energy to local utility companies.
"' In addition to the possibilities outlined above, several new ideas
are developing in the area of technology transfer. Zinser describes
. thé emerging concept of a“technology pool,” whereby an indepen-
f»dent' foundation or organization would manage patents and
#*ficensing arrangements for a group of participating universitics.”

"+ ‘Income' from royalties and an investment portfolio would be = !
. distributed among the various universities in an equitable manner,

" The intent of this concept is to remove actual or perceived conflicts

* - of interest: Moreover, such a foundation could gain value from and'

" prevent secrecy in the use of technology. that, while patentable,

- cunnot be easily protected. The latter phenomenon, adds Zinser,

.:_:is' especially troublesome in the field of biotechnology. ‘_

-~ 2, Industrial-Liaison (Affiliate) Programs, These programs '
- . provide: industry with cfficient and timely access to- research
" expertise; and return financial value to the university for such access.
- Participating companies belong to the programs by paying . annual
't fee, fot which they are provided various forms of contact with
-university resources. T L
' There are two kinds of liaison programs—centralized and "
?‘dec_entralizedj—and.'each'has its merits, “A major advantage of a
centralized industrial-liaison program,” says Zinser, “is the flexibility - ..
derived from the scope of the program and its capacity to shift L
among fields from orie year to the next to address topics of particular
interest, which these days include biotechnology and micro-
processors. On the other hand, decentralized programs are smaller " | .
~and more specialized, and thereby offer closer contact, which often-
“*leads to joint research projects.” AP :
© " In returnfor an annual fee of $30,000, MIT’s centralized - .
Industrial Liaison -Program - offers many- benefits to member.
companies, such-as systematic and efficient access to, research results,
¢onsultation with leading authorities, exposure to students, formal -

h

erences, visitation's to the firm, and advance nétice of rese

ai ivities. I_nf._198"1',“vghé"pro"g'ram'hé’d"ZS_Q ”mémbgir."c”'oq{ nie
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, return for their support, firms gain a window on science (pstlltiné K
L from a $331 million research budget, . ’
L ~ MIT!s decentralized lialson programs function for the greater
‘port at the school or departmental level. An example is the Center

for Information Systems Research (CISR), which operates in con- @
junction with the Sloan School of Mnnngcmcnt.‘Mcmbcrs‘pﬁy :
$25,000 iy year in return for seminars, conferences; Interaction with
faculty, and exposure to students for potential recruitment. Funds -
gencrated are used to support faculty research’ projects on topics -
of mutu?! interest to the university and business corporations. In |
1982, Stanford Unlversity alone had 21 decentralized industrial-"
affilinte programs. Firms join for annual dues that'run from $5,000

to $100,000 per year, based upon the nature of a particular field
. and the size and financial position of interested companies. In order
- to protect junior faculty from undue inﬂuencéj'by:iﬁ‘dustrihl affiliates, -
liaison-programs developed at Stanford's School of Medicine involve |
primarily the department’s senior faculty. However, funds generated
by the program are used to support the research activities of junior

faculty, who are excluded from any role in the'its consulting

activities. - . ' ' SRR
Industrial liaison programs are important because they provide
industry a window on research results and, in turn, acquaint univer- -
sity faculty with research problems that are of practical value to =
- industry and to society. : <

Cooperatives . . .,
Cooperative research relationships include a variety of ﬁlbdels.
ranging from simple collaboration bet_wéenfindust'rial and académic
scientists to complex and formal arrangements involving two or. more

* organizations. We will describe six kinds of é_obpemtivé arrangements:
" (1) peer collabordtion, (2) research agreements, (3) research consortia
(4 research centers (university based), (5) tésearCh',labdratofies (in:
“dustry based), and (6) research ico‘lléqcrﬁt'ivés’ ai_nd iﬁdpstfiél park ;
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" 1.,Peer Collaboration. Scientists have often teamed up to
collgborate on resenrch, In recent years, however, there has been
" an increasing trend to provide an institutional framework for such
colluboration, AT&T Bell Luboratories, for example, maintains a
host of arrangeiments whereby scientists from industry and acadernin
-cun interact and pursue research on, a variety of toplcs of mutual
¢oncern, Howevery this kind of peer collaboration in' industrial.
 luboratories depends upon an in-house capaciey chareteristic of only
" the largest corporations. For smaller corporations and universities,
~peer colluboration is frequently pursued on an ad hoc basis.
Cooperative arrangements of a more formal nature tend to take one
‘of the mechanisms described below.

e 2. Research Agreements, Rescarch agreements can be defined
" 4s contractual arrangements between' a university and a firm for
~the conduct of research in an arca of mutual interest. The com:
. pany provides thie funding, usually in retuin for ‘access to resulting
" krfowledge and discoveries. While the nature of research can vary,
. most believe that work done at the university should concentrate’
on fundamental or basic fescarch, Among the issues that frequently
‘come up in the negotiation of these agreements are influence on
" research direction, licensing, patents, publication rights, and access -
-to, informition on work in progress. '
N Among the well-known examples are the 1974 agreement
-5 between Harvard University and Monsanto Chemical Company, .
establishing.a 12-year research-arrarigement, and the 1981 agreement .-
“negotiated between Massachusetts General Hospital and Hoechst,
A G. One of the worlds largest chemical ‘and drug companies;
Hoechst is prbviding Massachusetts General Hospital with more than
$50 million over the next decade, making it one of the largest research
‘grants. given to a US. university. It will finance a major effort in.
genetic research, including the establishmernit of the new Depart- !
“ment_of Molecular Biology at Massachusetts General and a new
faclley. ST
. Rescarch agreements of this kind have sometimes been facilitdted |-
by a third party, such as a state or federal agency. The National

-
. v
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- of Stanford University's research consortia contributed for yearsto -

* dustrial perspeéé‘i\}e; By 1982, the Center had signed up 17 spon-.

- 'purposes. Numerous research grants and an $8 million'contract. from
: : - i e f Y ) - TS A
< the Department.of Defense indicate substantial government:par:
 ticipation as well.- T e

”

Sclence Foundintion, for example, hud by 1980 funded or facilieated: - -
74 lndustrlul-u.}&nlvcrslty cooperatlve research projects, These projects’
are judged on scientlfic merlt and on thelr potentlal for effective’
collaboration.! .- >

3. Research  Consortia, Rescarch ™~ consortld - represent - a
mcchqnlsm‘whqreby‘ n single unlversity can lnvolve a number of
companles In lits research program. Member companles pay a fee
to support unjversity research actlvitles and supply participants to -
help in that research, The muldifirm approach can reduce pressures -
that are associnted with exclusive contact with a single corporation.”
The MITiIndustry Polymer Processing Program provides-one’
eéxample. Although the program began with federal asslstance from
NSE it has sibe become:self-supporting, By 1980, it had 12 member
companies ft(hati' had each paid $19,000 to $100,000 per year, depending
on the size of the corporation. Revenues support 25 fesearch projects
as well as-graduate students. . - R
4, Unive yitygBa’sed Research Centers. A research_consortium'

as described gbove can' frequently develop into. a .major inter-:

disciplinary and long-range research center. Zinser observes that “one
semiconductor technology for electronics firms in Silicon Valley. But -
more rgcently,\the University has created a center to bring:its -
semiconductor |research under one roof.” The new Center for In- "
tegrated Systems (CIS) is being built on funds partially contributed .
by industry sponsors. Stanford will own the pétenis on new.
discoveries, but the results will become available to sponsoring firms
through licensing arrangements. Compdnj scientists and efigineers -
“will participate in research and contribute new ideas from an in-:

sors and had guaranteed commiiments of $20 millidr1 for facilities
over the next three years. Each sponsor. has also agre+d to provide
$250,000 per yéar,over the next three years for education and research

S
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 The Natlonnl Sclence Foundation has actively supported the
establishment of rescarch centers, Referring to n guiclebook that NSF
~ recently published o how centers function, John Slaughter recalls
~that " just a fow weeks, NSF hiad well over 8,000 letters fiom univer-
- sities, industries, health tenters, and just about every kind of organiza- .
" tiop involved with science and technology.” Among the centers that
NSF has helped establish are the Center for Welding Research at
Ohio State University, the Center for Inteructive Computer Graphics
ot Rensselner Polytechnic Institute, and a Center for Rescarch on
- Polymers located at the University of Massachusctts, Each center
s :omewhat different from any other. In the case of the Building
Luergy Utilization Lab at lowa State, NSF did not even provide
seed money:’ NSFs role has been strictly that of consultant, of a
broker between university and industry, NSF provides actual funds
only for the Inboratory’s’evaluator. -~~~
A common characteristic of research centers is thelr
v interdisciplinary nature, The rescarch interests of participating firms
7 are not likely to be restricted to a single discipline, department, or
_academic unit but rather cluster around a common technology. As
~.a result, rescarch centers generally itwolve faculty and. graduate
. students from several departments. This contributes to a more in- .
novative effort not hampered by traditional disciplinary boundaries.

5. Industry-Based Research Laboratories. Although in some
- ways parallel to a research center at a university, an industrial
 laboratory is quite different in that the flow of research moves to
~ one firm rather than to several firms or an entire sector of the
_industry, Only a few industrial laboratories- have the sufficient
" capacity and breadth to establish an arrangement similar to
 university-based research centers, AT&T Bell Laboratories is perhaps
the preeminent example of an industrial research center that ¢alls -
upon a number of universities to participate in an organized way
'in their research activities, While many corporations have research -
laboratories, few have integrated the participation of university
researchers on such an institutional level. .- s
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However, the example of Bell Laboratores notwithstanding, =
there does not appear to be the same degree of Interest In industry- o
bnsed cooperntive lnbomtorles as there I In- university research
centers. The likely reason Is that [n thelr search for new windows
on research, corporations are turning to unlversity research (n the
hope of stimulatig (nnovatlon,
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6, Research Collectives and Industrial Parks. Research

» collectives are examples of long-term, broad-bnsed contracts that

s ‘ Involve a collection of unlversities and/or an entlre sector of
industrles. These arrngements are often developed by Industrlal -
research and trade assoclations, such as the Amerlcdn Petroleum
Instltute, the American Iron and Steel Institute, and more recently, |
the Semiconductor Industry Assoclation. The purpose of such a. -
collective is to involve several universities In supporting research for
an entlre industry. . ‘ .

. Prompted by their concern that Amerlca Is beginning to lose.
its preeminence in semiconductor rescarch, the: Semiconductor
Industry Association has recently formed a research cooperative. .
Tventy participating corporatlons eventually expect to channel about
$50 million per year into three to six selected American unlversities.
The intent of the cooperative is to increase by 25 to 50 percent the
amount of pure research America devotes to semiconductors and
computers, as well as to jncrease the supply of professionals with..
advanced degrees. ‘ » _

“In an cffort to catch up with Japan's head start in developing -
so-called “fifth generation” computers—those possessing the-ability
to think—12 large American electronics companies have recently
formed a consortium called Microelectronics and Computer
Technology Corpomttion (MCC). When looking for a home {fske,’
MCC expressed-strong desire to-conduct: its R&D in-concert with
a major research university. Austin, Texas, was chosen in large part
because academic, business, and government leaders worked closely
with one another to present an attractive package of incentives to

<. Research pélrks also repreée"tlg a’ powerful Ime‘ahs”o'f.,b

I S
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umversmes and ﬁrms into close assocmtton. These parks are often ‘
d by govemmental agencres ‘acting  as "a, ‘third- party .to
hen a fégion’s economy. The North Carohna Research Tnangle
' 'known e\:ample of 1ongjlterm cooperatton ‘between industry,

Raptd'developments nyi_hlgh' techr’tology have pi
’ slder developmg'research'parks. Fo exa vple,

.olytech _
evelopment to attract htgh technology nd

1despreadkan Llong—term support They are rfot‘a cur
ution:to- difficult probiems. Indeed,\a rece g‘stud"
by the Southern Regional-Education: Board (1983
of 27 umverslty—related research parks estabhshed‘. ince’
an be vnewed as prospermg, 16 of he- Sark ‘haye falled and 5
: parks are envred by;many
' tes, it takes a: rare combl '
and hdusmal resources,
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- in d way that allows them 10 take part in the e'\ormous cap1ta1 ga1n

*_that may grow out of their research studies. This effort has led: to

. the creation’ and conslderatlon of 1nnovat1ve models that take on

.. the characterrstrcs of a partnershrp We can: d1st1ngu1sh between
’\two klnds of joint: ventures ‘those’ hav1ng to’ do; prrmarrly vit

: 'research often through the 1ntermed1ary of a nonprofrt organlza
'-tlon, and those havmg to do w1th 1nvestment and bus1ness.

1 ]omb Research Ver}:ures. Perhaps the best exam\ple of oi

'v"»“venture in" research is ‘the recent . creatlon ‘of .the. ‘.‘Ce ter 0
k,}Blotechnology Research at ‘the Unlversrty of Cahform as

" ford” Unrversrty, together wrth a2 new. compan" ‘lled '
‘*Engemcs is “a ‘new" bio ng1neer1ng f1rm interested-

productton of genetlcally alter d organisms: T_he nonprof1t Cen
f or, ,Blotechnology Research' 11 support bro echnology reses

¢!

" denter represents a buffer between the un1vers1t1es and

; ‘SIX ma]or corporatrons contr1buted to thel$10 mrlh

‘to. create the Centen'/ and Engenlcs "_The Center wrll

; _nanced through th ‘Centet. In turn, excluslve subhcenses to
these | patents and. dfscoverres will be avarlable to the six spon

flrms and to Engeqlcs at commercial rates. Engenrc/s W111 condu

development research, and sponsoring firms will. have: the option

"f .explortlng any pdtents in technology: that Enge ics chooses not
he Center of Btotechnology’Research determrnes
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2. Joint Business Ventures. Asidé from a university’s traditional .
" investment portfolio, there are several-kinds of relationships between -
ndustiy. and academia that might be considered joint business: - .-

entures. One of these new mechanisms is the creation by. a univer:
ity of a venture-capital arm. The University of Rochester has become’
he first American university to undertake this option: University
Ventures Incorporated (UVI)iwas formed as its subsidiary and-
controls, $67: million ‘of the University’s $491 million endowment. :
Another vehicle by which universities can enter inito business rela
tionships is the assistance they give to entreprenieurial faculty wishing:

to start. new. companies. This is done rioﬁ_t_.only‘to'{'en‘hé‘nlc'é the.
hkehhoodof the company’s sticcess but also to retain enitrepreneurial
factlty ind not lose them to the business world. The University’

of Peninsylvania; for example,: helps launch new companies througl
e, University's, C’i_ty]Sfcierbi‘_cé‘;:C'_entéi. The Cgﬁtéf'_hdhsgé"6 nal
ompanies developing various :téch'rid_'ogiés and provides them access
to University j‘ré_séa‘ré:_hm‘é_oiﬁrices,' inexpensive accountmg ystems
printing and-contract niegotiating services, and consultation;.
Perhaps the: most controversial. of such commercial partnerships
a u_riiyéféity'é'-owhéréhib,' fully or.in part, of a 'bgéipés;s'-c\dr’i'cgrn
widely-known example is Harvard University’s controversial pro-
poal to éstablish a genetic engineering firm in which it would Ttetain
a sharé of equity. Followingtintense campus debate and agood deal
of national and international press, Harvard rejected: the proposal: . -

.. Commeniting on both the temptations and the hazards of such a.
‘partnership, Harvard president Derek Bok observed that ‘the idea-
seented all but irresistible when_Harvard officials first heard. about -
hzé_f_'pt,o‘s’p_é‘cvt& of going into business with some_of ‘the ,L\Jni\)évr»si‘ty"s"' L
blest biochemists. . . . Harvard was being offered 10 percent of the
tock of the new company, at no cost to the institution.. University

résidents ‘are not. accustomed to turn their backs on offers .of this

ind. Even'so; as. my colleagues and | 'th'ogght more about’ hie matt

clowly came to realize that our pathway to riches would be marked
by every. kind of snare and picfall” (1982, p. 160). =+
Ithough widely publicized, Harvard’s recent propogal was n

irst. The M_IT“Dey}élo:pr_riént":Eoix'nd;i'tio'r'i Tncorporated
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S formcd in 1972 to serve as a broker between developments at the -
% institution and the interests of entgépreneurs wishing to establish
"\ companies based on - promisi MIT research. However, the
" Foundation was abolished in*1977 due to problems in creating viable
_enterprises,,and its experience with conflicts of interest. Whlle Har-
_vard and Stanford have’ decided not to 20 this route; Washlngton
Un1vers1ty in St, Louiis is.using'its funds to establish business ente
“prises: Washlngton Umverslty Technology Assoclates (WU TA)is:an
- off-campus® facility | that utlllzes faculty- nltembers to consul with
v  private companies. WUTA em sloys a smallstaff that are riot Univer:
“sity faculty and runs the c¢ tpany like a ] us1ness enterpr1se, wit]
stock belng held by the Unlverslty 1

are contemplatlng 1nvestment buffers in much the sam
t l1forn1 '

'llke ;a“h(bldlng company ‘ :
; uncertaln wh1ch of the several mechanlsms we - have

‘N ‘netheless, the 1mpetus to establlsh them 1s clear unlversltles
o capitalize. on the. economic: opportunities: presented‘_“' by
mdustnes evolvrng ot of their research. In spite ofi 1ts Thany dange
the prospect is inviting preclsely because such ]omt Ventures'T
increase not only the university’s financial resources: but. ‘p"‘ '
its 1ntellectual assets as well. Zinser’s typology surveys . ‘the’ broa
 spectrum of p0551ble partnershlps between’ industry and h1ghe edu
tion. We should note,’ however, that this model concerns basic type
of partnershlps and that actual arrangements'mayat im
from several of these categones. Moreover, there is: at almost every
educational 1nst1tutlo' a.layering of: various 'kinds of partnerships
Phila thropy, faculty consultlng, courses for h1re,
and research agreements can all be underway simultaneo
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; "agreements and allrances We mrght also note that a srngle program

"~ can have different aspects. The Robotics Institate at Carnegie M lon

o Unrversrty is a case in point. Westinghouse, Digital Equrpment

:Corporatlon, and the Office of Naval Research are its primary spon-
sors. However, additional support is provrded by 17 companies that- -
1ave jorned an affiliates program.: It is in the.context of this Instltute‘..,,,‘ v
that. ‘Carnegre-Mellon ‘and * Westlnghouse developed sp" cific
agreements on' robotics: research, ~ -
The’ 1mportance of a’ typology Such as the one developed b
Zlnser lies not in any prescrrptrve ‘use it. mrght have but inits desc rip
trve“power It enables us to gain a sense of the rich and drverse spec‘
mof current possrbrlrtres and. to- understand where new and
tive arrangements might ﬁt in: Because the needs of institutions
vary, colleges will find ‘certairi arrangement more su1table t

thers’ Communrtv colleges may have greater 1nterest' n
ile' ma arch-

arrous corporatr i | ‘
owever, we believe.that: nearly any -kind of i
rion, could utilize a broad range of’ these posslble partnershrps
n th ,Vapproprlate crrcumstances and an 1nterested partne
hc ughlv_ach partnershrp is a: unlque form of collabo t1'_ )
cquaintance ‘with the full range of possrbrlrtres makes it easrer»t
arlor arrangements to. specrﬁc needs - '




- partnershlp arrangements seem at trmes hke a: tangle of
€0 ractual clauses. After speakrng wrth th' artn rs ‘themsel

lmportant than the ﬁne prmt r‘
‘ Z-Essentral to effectlve collaboratron isa limate that

. prte ‘of the obstacles tha \_may" presentthem
_ ge' of partnershrp fthat we"have outhne al

Commentrng». on Carnegre—Mellonv ‘Unrv rSity
s Westmghouse, chhard Van Horn emphasrzes ‘the
o 1ng to approach partnershrps wrth the_ deathat ou

eat' en"yﬁ' @
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“some difficult moments’ 1ediup to’ the important an
?semmal Pa]aro Dunes Conference, held in Cahfornra in Marc 1982
iFaculty from’ different sectors of the academic commumty aired so
‘many grrevances that it was difficult to get to issues of substance.
“[ siispect,” says Robert Rosenzweig, “that something like" this. has
ucharacterrzed a number of n meetings in universities across. the couns.
ry. Real issues. exxsted and they seemed to be § growmg in’ number Lo
“as new. contracts were announced. in the press. There seemed to
be little’ excuse for farlmg to consrder these issues, for not. deﬁnlng'
them, assessmg their rmportance, and consrderl 1g | ‘how best ti
with them That, in substance, constxtuted the agenda' of the Pajaro :
Dunes Conference.” i : :
The shuttle! drplomacy of a th1rd party broker can:be no less
' _"Hrll Hubbard recalls the txme when she was asked to,

ov;brmg h partxesm contac
e needed: tobrmg in communxty-colleg

* Hubbatd finally decided

hat th paxrs began 0 argue thh one nother. Thxs a
ht nto: the fact that the debat :docs not reall '
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understandmg is esseny al at the outset
need'to be it place, ‘partners "sbould not defer ‘collabora

‘_ each and ‘every issue is settled. As ]ames Alleman rlghtly observes
“The point is not'to resolve the difficulties first and then engage

in cooperation. 1 think there is a lot more. payoff to engage in tbe
cooperative endeavor first, to stumble and bump into each other,

' and even fall all over the place. We need to work out our dlfferences

" as'we go along “ome initial experience’ w1ll allow both par
develop a more Lonerent framework for: tbelr allrance and to establ' h
specrﬁc decrsron rules that’ will ensure its continued succ

~ Utilizing drfferent perspectrves effectrvely will bring :

: mto focus and contrrbute to its sticcess; Drffere

not become difficulties. As Roy Gavert of Westmgho:
“We have heard: how business is “nearsighted-and hat
m‘pay dlrt whlle academra has its head-in nebulous cloud
we. were in search of y vrsronarres We. needed people who could think
long’ ‘term. ;We were ‘not- “interested [in ‘jus
i provements in robotrcs techrrologv, Wi ‘Wante to leap-fr
‘ : 'Gavert recalls how in the early.days

bout such thmgs as robots in- outer ‘space and»_artr icial-in
ras initid 1y mo

engmeers in artrﬁual mtelhgence d the potentml of robot
“with " vision. - In  turn,, Carnegre—Mellon became “intellectuall

- challenged by the problem of building a robot. hand that could li

a hot brllet wrthout melting. When properly drrected ‘and utiliz
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The Cllmate Conducrve to Partnershtps

: Although good will and a posmve attrtude are 1ndrspensable, '
th(.y are themselves not sufficient to guarantee a successful alliance.

The willingness of each partner needs to be reinforced by an en-
vironment supportive of their alliance. Political and economic factors

. are, of course, critical ingredients in such a climate. However, they” .
.oftcn lie beyond the immediate control of college administrators and -

company executives. While leaders in the educatronal and business -
community - can ' assist in 1mprov1ng political “and - economic
conditions, we will focus our attention chiefly on those env1ronmen- e
tal factors more ‘directly- under their 1nfluence.
“As a first but nevertheless crucial’ step, . leaders in’ h1gher'
Lduultlon and 1ndu5try must recognrzc that they do 1ndeed exist.- :
vlthrn a.common environment. Moreover, their different perspec- -
tives ‘on’ that envrronment can’ ‘be.very.. useful to each other
\changrng mformatron on a. regular basis ‘will contrrbute to an
reness of these common 1nterests and concerns., Moreover, i

1ndustry lralson program ';and symposra for. 1ndustry
je: w1th1n a.specrﬁc department or-a‘general s sector of the uni
ity./In: addrtlon to'the’ exchange of. 1nformatron, the 'm"vemen ‘
ersonnel between organrzatrons contrlbutes in'very 1mpo
conducrve envnronment. This can'be: accomplrshed‘throug
exchanges among professronal and admrmstratlve "pérsol
sa battcal arranigements in the partner’s organlzatlon or insntutroﬁ
and a well developed cont1nu1ng—educatron program.._ o
:".The clmﬁb for partnerships can also be improved: by convenlng
Sp'cral meetings- for répresentatives from industry and higher ‘educa-
"'*Levmson ‘cautions, however, ,that the effectrveness of such;
1ngs',has to do not: only w1th their’ Spec1f1c agenda but -
kind'of personnel 1nv1ted For ‘example, it might b
jonab 'and effectlve to 1nv1te a' vre'e pre "d
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‘parts 1n 1ndustry or. h1gher education. ",Expandr 'g uch m

< toan off-campus retreat; held perhaps once a, year, can assist in
.improving® regular communication between - the - ‘business’ “and

acadernic communities. However, questions of format -and location
aside, these meetings can effectively . promote an_awareness of
resources and opportunities. Commenting on the substantial effect
that a broad range of such activities can have, Levinson, observes
that “the trust and history of collaboration that develops through
thesé mechanisms provide a very fertile. climate " for. 1n1t1at1

arrangéments between industries and universities, and ‘give the

an excellent chance to work kK

- The sum of various fa(:tors\and mechanrsms that acrlrta

: partnershrps may be referred to-as'a network that 1ntang1ble‘but
- ever so important web of contacts and, resources. The existence of
such a networL between the busrness and academ1 communm'

‘whose upport is 1mportant \X/e ta‘ '
-when choosrng strategrc targets or when fash

tion strategres e
“In the absence o£ close alhances between ‘indust

"';educatron, an’ 1nformal network among . bus1ness execut1 esan

: »educators can lay the groundwork for such_ alliances. AsTTed Mulford'
s ‘quick to pornt out, the presence of sucha network w:

‘1ta1 i’ estabhshrng an eng1ne ng school at UN -Binghamto
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‘high-technology

ity or region initiates an éffort’ to. attract:
_chnovlvojgy‘_fir'ms:,' it soon discovers not only. the ‘impojrgsih_cefof et-

,workihg",But'félso ‘the extent to" which this’ web’ of contacts an

“resources alréady exists. All too often, leaders from. government,

" education, and business find that no such network is in-place. As
“ a consequence, one of their first steps must necessarily involve
- establishing and nurturing these ties. The city of Chicago, for

‘example, established the Economic. Development Commission o

study. the possibilities of attracting high-technology industries tothe
rea. The Commission was successful in identifying the, particular

ields in which Chicago has existing or potential strengths. It also
noted, however, the absence of ‘an informal network: between the
& ‘and educational communities a_r_l';d'venipbési;gd‘;that

this 'is .2 serious impediment. :Nonetheless, the ‘joint ‘activity of
iness executives and educators on, the Comrission contributed ;

he bilding of this network. An informal hetwork of communica
ion' i rerequisite for formal partnerships in' the. sense. that:it

fosters the goodwill and understanding so necessary for initiati

actual negotiations and guaranteeing-their success:

he Evoludon of Parineshivs

Partnerships’ between: industry' and ‘higher’ education “do‘not
ppen by themselves nor can they be created on command. Morte
ant than instituting work plans, adhering o schedules, and

series of pro-forma conferences is understanding: the

‘evolu jon, of ‘partnerships and the ways they can be nurtured: A

National Science, Foundation - report - eloquently describes the
ubtleties involved in fostering these alliances: “The. process
ablishing universi€y-industry. interactions is not linear

metimes discontinuous: It is no




3 unwersrty .industry research coopetatlon 1s much
“enterprise itself——and where it is most: successful'it s most hke the
community from which it springs” (1982, p. 23). '

The evolution of partnerships in time likewise entails subtle
intéractions that may not be immediately apparent. A history of .
trust and prior collaboration can generally be established through.
«various channels. While it is true that the majority of partnershlps
are initiated by unrversrtres, they often build on prror contacts. tha
orrgrnate in 1ndustry, such as consultlng agreements What er erges

’ prror research relatronshrps, and contact wrth graduate stud
‘may’ later enter the ‘buslness communrty or become facult ‘
we have, in short, 1s an; ongorng cycle or loop where1n '

“'thropy, trarnrng programs, and contrnutng_ educatlo
‘ a' d pnor_ collab ti

shrps are. 1n1tnted from ‘the ¢ top. down thro'ugh th leaders
hrghly plac‘ed 1nd1vrdua1 the1r success often dep nds-u
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education be spared the’
cles,: An’ educationalir
est in developing ties-and:

hge'lm‘ent's'\,‘Qith]_ﬁi'n‘dubs,’tfy when it is establish prof
ional school or when there is insufficient enrollment or funds for

“existing activities and programs. However, as programs prosper, the-
~incentives for industry cooperation diminish. Faculty become con- =~ "

cerned with peer recognition for the quality: of their research,and
- the accomplishments of their graduate students. Only after a pro-
gram is mature and its prestige assured is it likely to reexplore the
. possibilities of industry cooperation. Likewise, a corporation’s interest

in. partnerships with educational institutions can wax and wane .
according to economic conditions, the development and-growth of
the company, its financial condition, and its market position with
respect to competing firms. Both university presidents and industry -

executives need to guard against-these hé_itural;“lbifq:cycle tendencies
.~ to ensure that partnerships enjoy continued support. One cannot
"~ expect to have an effective partnership in a time of need if one does
not cultivate it for the mutual; long-term benefit of both partie
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the ﬁrst but nonetheless essential step toward fos ering an alliance
-+ If we are to translate these dynamics into acfual c zollaboration;:w

must address three basic issues: (1) assessing sz and matching
resources, (2) the role of management, ‘anu! \3)° orzanizational
structures.

‘Assessmg Needs and Matchrng Resources@

Perhaps the most critical factor in estabhshrng a successful(

partnership is an dccurate assessment of needs. The balance of
- between higher education and rndustry is rarely even. To adec
- evaluate this: dynamrc exchange, and 'the’ benefits. and. risk
“ accompany it, requires a very. cleat-headed and real ‘
" of needs.and capabilities. Nanette Levrnson descrrbes thrs as becom
* ing aware of opportunities to tap or acqurre new resotirces that meet
: specrfrc needs. l‘Nothrng is going to- happen, she observes;“unless

you rdentrfy where those resources ‘are.”
Thrs assessment of needs and capabrhtres is all the more critical

desrgned to attract rnsurance m
hrgh technology, however, is

'many reahze It represents a profou ‘
“economy and sOCi€y. Thrs is -all the ‘more: reaso

'rategrc” plannrng and a carefu[ valuatron ‘,of ‘réquirements ‘a
pportunities. A mrsplaced enthusrasm for popular;solutio
easrly crowd out: in ovative. rdeas?for"the regional
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ye

" ’high technology that spring from actual local needs and resources.
* Gordon Voss obse:rves that it is ne easy matter to study the
" needs and resources of a particular area when constituents clamor

- for a high-tech, “quick fix.” “Political crisis and resulting decisions

" dont lend themselves th reasoned pathways. Communities desperate

* to rebuild their economies as rapidly as possible may not take the .

best road.” Voss cites as an example the city of Duluth, an area

- particularly hard hit by the recent recession, The city is slowly eroding

" and aging because.of th= chift from capital-based to a service-based

" economy. Its'population has dropped 20 percent, in recent years,

senior citizens miuke up 25 percent of the population base, and

. unemployment funs at about 20 percent. Cominunity leaders are

- looking to high technology as one of the mest likely ways to re-

juvenate theif city, and they are petitioning the state for help in -

“this effort. Their proposals include augmenting existing industvial

creating a new four-year enginieering school there, and transferring .
~the minerals-engineering program from Minneapolis to Duluth. -
~Voss, however, expresses concern that ‘the crisis nature of the
““problem may prompt hasty planning and an unwise use of resources.
~ Itis not immediately clear in rhe case of Duluth whether high tech
should receive highler priority than tourism development, or even
~whethér the city would derive the greatest cost-effeciiveriess by
* building on its existing programs or starting new ones. What is clear
is that some effort should be expendied to grder priorities, identify.

requiring immediate action: until they,can do some preliminary plan-

‘ning. Due to the crisis nature of politics, this is.not an unusual pit-
-fall.” Although colleges and corporations face somewhat ‘different
"présé_uit‘és, educators ‘and executives: will ‘recognize’in tbis’éxample o
an all too familiar problem. R

~ When'conducting needs:assessment studies for a variety of -
educational institutions; NCHEMS Managemerit Services has found -

enlisting widespread support and patticipation contributes to”
dy’s effectiveness. For example, the decision to’ assess:the. ..

technology programs’ at "the University" of Minn_esotawDuluth,.»v‘"_. '

~potential markets, and evaluate the probable: success of reachifig those
“markets.. State legislators rgust prepare themselves to resist forces . '
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" educational needs of local industries is more app\\zpriate if mad”e
jointdly by top management at the educational institutions inydved-

apd at local industries, with the cooper;'}tioh and support of the
local chamber of commerce or industry. group: Moreover, experience,
suggests that local legislators often apprecii:te being apprised of such
a study. Their support often becomes critical if state r\esources are,
_ needed:to implement the report’s recommendations. S
“The first task is to assess the current academic and research
programs in the immediate geographic area that are relevant to the -
industries being studied and tolunderstand how current edqcational
 resources are being used. NCHEMS has found it particularly im-
~ portant to differentiate néeds according to specific types of industry.
This can be done by employing Standard Industrial Classifi.\cation_
(SIC) codes. These.codes enable one to lea: 2 rather quickly\what .
classes of industry are within ah institution'’s service area.-These in-
" dustries presumably have the same general needs for cértaih‘l\cinds
* of programs and services. The next step-is ‘to-as'séssvtlie magni ude .
. of these needs, both now and in the futute. Having determined in-: .
-\ dustry’s requirements, one can then reassess theieducational services
’ provided by a local college or university. This process of matching
needs with resources often indicates how an educational ,institqti“o'n_'
might better meet existing needs, or what new programs it might-
-~ develop to attract and.support high-technology industey.:
. Being willing to assess and respord to needs can result in_~
serendipitous outcomes for a mumber of parties. George Baughmati
- of Ohio_State University recalls the Columbus ‘Chamber
- Commerce having been told that there were only seven high-tech
companies in the city. However, when Ohio State put together 2
high-tech directory for the chamber of commerce, they found that
the important and rapidly growing business sector that services high-
tech companies had been ignored. A greater awareness of the kmds\
of industries operating in their community allowed: the _chax’nb’gr\v
“to_ better understand and meet their neéds.i_Prc_‘)yiding' another |
example, Baughmandescribes how.a pharmaceutical house in Col- |
~umbus approached his office abd’t_i’t the possibility of’.esta:bl_ishihg |
- a pharmaceutical and toxological institute for helping medium—siz’ed;-\

.
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v firms' with drug testing. Baughman agreed to study the résources = - ’
- that Ohio State might have in this area, To his surprise, he discovered - .-
over 40 different departments that were engaged in research related '
+ - to the pharmateutical industry. “It soon became clear,” adds
Baughman, “chat our biggest headache would be to find a conference
: room large ennugh to hold all of our potent’ial' partners.” It also
. became apparent that the 40 different departments would benefit -
by closer collaboration and knowledge of what the others were doing,
ds would the individual companies with whom they were working, -
* In an effort to summarize his experience, Baughman developed
- a chart that describes the process of matching needs and resources B
" (see table 6). The catalog of cooperative programs incluced in-this. '
o chart follows that outlined by Neal H. Brodsky, Harold G: Kauf- '
. man, and John D. Tooker (1980) in University/ Industry Cooperation.
‘The, catalog is particularly useful because it distinguishes between
collabgrative ventures.and mechanisms.for knowledge transfer, and .

. also indicates which of these are long-term or short-term endeavors.

'

~227 While business and industry press educational institutions for -
- new programs that will meet their needs and those of their employees, .- -

" legislators and taxpayers seldom appropriate more 'fiinds than are
required to maintain current programs. Institutions are thus faced -
with a very difficult problem: How can théy respond to the educa-

.. tional needs of local industries ‘and their employees, _c'oh‘tr'ibute"td
the economic development of their region, maintain.their qurrqh_t
mission and role, and yet do so with no additional resources? Needs-
. assessment studies can help institutions and industries identify and ..
" focus on higher-order needs. In turn, these studies can enable them-.
"+ to’ develop common strategies : for ‘meeting ' these requir@zments. =
Undefstanding one's own environment and that of oné’s partner '
represents a crucial step in the strategic-planning process that will
better match needs with tesources and help guarantee the partner-
"+ ship's success. o IR
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ta

Unlversity Coo

University Resources

o Environment Conducive to
. Research and Learning

Faculty
L] Students .

" Alumni - L

Facilities, Equipment, Land

©

_Knowledge Services~
R&D (Capacity -
e Cussent Centers and Institutes

Business, Industry, and
Govéernment Resources

e Real World Preflems

* o Finuncial Resoyrues -

. 'l’ferso_n n'el
. Produc«s/'Serv'ices
o F acolrtv-s/ Bqu)rm.-nt

bOURt_r George Bu,\ghman, "lndustry/Unxverslty/Government Cooperatlon at Ohro State Unrversrty, -paper presented at “the 1983 NCHEMS - .

Table 6

A Matrix of Possrbrlmes

N [Posible

_ Collaborative Mechanisms

. /—— Necds Yo
Cooperative Programs - w

On-going mode:
Institutes
Jointly Owned/
- Operated Labs
. Research Consortia
Time-Limited mode:
Contracted Research/
Instruction o
CooperatrvenResearch/
Instruction
Knowledge Transfer Mechanlsms '
On-going” mode:
Liaison Programs
- Technology Education
Continuing Education
Co-op Study Programs
Innovation Centers
Research Parks . Y
Timg: Limited mode: =~
Consulting Contracts
Personnel Exchange
lnformatron Exchange
(semlnars, publlcatlons)

Natmnnl .A -embly Denver, Lolo 9ll February 1983,

peratron with Busrness, lndustry, and Government

e New Products and Processes
: through R&D .

e Trained Personnel

e Professional Development

. -,,Strategrc lnformatron o
® Access to Speeialized Facilities .,

and Equipment
. Professional'Consulting
. Jolnt Venture Partners

. Development of New Markets

University Needs

. Opportumtles to help solve real
world problems

e Financial support for institution,

faculty, and students

‘e Specralrzed equrpment and facrlltles

‘. ]ornt Venture Partners

siwswaBuelly diysioue] /. .z 11
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TheRole of Ma_nagementz. e

. In order to capitalize on the opportunities that 2 needs-
assessment study is likely to uncover, the college or corporation needs
the active interest of a highly placed individual who can champion
a collaborative arrangement, It is most desirable, of course, for this-

. champion to be the gniversi'ty president-or the chief executive officer ,
" "of the company. Without active support from the top; the initiatives:
"of middle management .or_faculty-have little hope of succeeding.

_ Strong leadership of this sort is particularly important for smaller .
firms and cducational institutions that are not high'ly visible or that
do n_ot' have a history of well-known partnerships. The yalu‘e of
having ¥ highly placed champion derivel not only from the need

" to deal effectively with outside parties but from the. need to provide
* leadership within one’s own organization. - D
. Championing the cause, however, is not enough, Educators and
executives must know how to translate ‘their strategic.vision of the
 partnership into congrete activities. Each must know how to manage’
-~ the people inv' ed, obtain the resources  -quired, deal effectively
“‘with organizational policies, and know * ow and when to change
 those policies that hinder rather than .oster innovative collabora-
. tion. If managing people in one’s own organization is no easy task,
~ coordinating different organizational cultures can present yet further
challenges. Encouraging researchers and managers from industry and
educational institutions to work  together often. requires an -extra
modicum of patience and a willingness 'to negotiate. The huy
mernbers of a partnership team can often ‘be those who are, by
‘nature, independent and single purposed. The success of an alliance - .

"can often depend on tapping their creativity and initiative to the '

- partnerships benefit. Morcover;« the expectations of the parties’ .

involved can differ sharply. fiesearchers, for exathpls;, often have fixed =
" opinions about thé proper pace of research and the appropriate time © -
“for disseminating: results, 'Corporate’ sponsors, however, usually ..
operate-in a much shorter time frame. This difference in-perspec-. .
‘tive and expectation must be discussed and negotiated at the very -
‘outset of the: project. A A R

t
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* The actual or perceived needs of various individuals must likewise

. be. acknowledged. For example, the space required by Carnegie~
" Mellon University's Robotics {nstitute aggravated an already critical

shortage of that resource. This resulted in some degree of resent- .
ment on the part of other faculty and departments. The chariipion
.must be willing to understand how other parties are affected by the

partnership and negotiate with them. Promoting a partnership also

entails, then, a willingness to listen and learn and a capacity to ex- .

o tinguish the internal brush fires that.may occasionally erupt. -

Different témporal perspectives: can also present significant
problems for those, engaged in a partnership. When changes are

"' required in products, marketing, and pérsonnel, companies make
rapid décisions and implement them quickly. They are often unable

to understand the slow pace of change that typifies higher educa-
tion. Representatives from industry. and - higher education must- -
discuss the need to balance short-terin and long-term efforts. One
challenge for corporate executives lies in' protecting long-range
endeavors from the immediate exigencies of the business climate, -
They will be under considerable pressure to justify the company’s

- investment of time, effort, and funds in this nar . “rship. Therefore, -
they -will need some early successes to demctisuate the worth of

‘. the company's investment. On the orher hatd, risey should be careful -

not to jeopardize the long-term benefits oi a wwearch project in their
search for short-ferm results. R : :

© The: sesident of a research, unive.sity can help adininistrators -

and facuity «ii +hrstand that some short-range projects will be needed. '

" to balance 7 g-rang. esearch goals. As in all negotiations, the presi- -,
~dent tuse ek it nec:ssary 1o articulate the needs of the corpora- -

- tion when ta'ing %o those within the institution, and to champion

~ 'the univassity's perspective when negotiating with business. When

. dealing with an industrial counterpart; the president must try to

~ ‘protect and defend the longer time frame by reminding the executive o
~" that an advantage educational institutions provide is a stable
 environment within which long-term rescarch can be pursued. These
different temporat perspecrives can be managed. if the parties are.
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. willing to talk about-them, explore. alternatives, and if necessary,
. 'make compromises, Frank communication of specific'concerns can
~ often contribute to a well-designed project that will meet the needs

of both parties. SN

) Managing the partnership between industry . zind\l\\ighcr-
* edycation requires not only diplomatic skill but ‘a‘deep commitment
" to the strategic importance of alliances. ‘Whether in the corporate .
boardroom or on campus, administrators must also develop policies
- and motivate people in such a way that their catise becomes a reality,. ), -
It may be beneficial, and often necéssary, that they derionstrate their

~ own personal commitment to the project..David Saxon illustrates
©.the influence that highly placed-champions n exert by recounting " -
“one episode in the formation of Stanford’s Center for Integrated
Systems. The board of directors of one of the 17 corporations
“involved Tefused to authorize the required investment. In order to
make the company listen, a very small group of senior executives

within'the firm put in their own money instead. Needless to say,

the board sat up and took nore; they carefully reconsidered the merits
~ of the Center, and decided to enter into this collaborative
. arrangement. ) o .

. Championing a partnership entails, then; more than simply
“believing in the cause. It also involves conyincing others within one’s
“‘own: organization and a willingness and ability to negotiate with
outside parties. Bringing a partnership to life requires a rare com-
‘bination of vision, fortitude, «r:d atience. One must be adept at
. 'managing people, marshalling 1. soutces, handling internal politics,

* and evaluating organizational plicies. The, job description involves,
in short, knowing how to usc :xisting personnel and structures
effectively and appropriately, knowing when and ‘how to change
or shift personnel-and organizational structures, and the, near-saintly
virtue of distinguishing between the two. Recognizing the differences - _
that separate their respective organizational cnltures,” university. -
-presidents or company executives must present their organization's o
‘needs cffectively, yet help their own organization understand the
“other’ party’s requircrhents. However, - providing leadership and -

1
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demonstrating. commitment is frequcntly not enough. In ordtr o
translate a cause into a working reality, one also must be ad(.pt at’
straddling organizational boundaries. -, :

:Orgamzatlonal Structures _ o o

&

- educatigh and, industry. =~ -

Although mdtvtdual efforts play a significant 1f not crucial role, :
in fostering partnerships between industry and higher education,

these individuals nevertheless live in organizations, and their efforts

must be channeled through organlzatlonal structures. ‘While these
structures can impede an. alliance, -they are also the’ ntcessaryi

“abutments that anchor our =fforts to bridge institutional 8aps.
. Dcveloplng linkages on an organlzatlonal level is perhaps the greatest

(ll(l“(.ﬁg(, to the management of: paltnershlps. As potential part
ners quickly discover, there is rarely a bureauctatic structure in place:
to handle what they wish to accomplish. éonsequently, partners.
often experience some degree of bureacratic ahenatlon. This situa-
tion can be remedied if both parties encourage and undergird the
shuttling of ideas, proposals, and research results’ between hlgher

Bridging the gap between organizations entails the develOp nt

~of some structural support. Just as a keystone supports an arch, , SO

too some. organlzatlonal entity or mechanism is requlred td ‘sup-
port long-term connections between the business and academid com-
funities. Nanette Levinson suggests that this can be accomphshe
by formalizing linkages that are both hierarchical -and lateral ‘in
nature. Different levels within an organization must estabhsh brldges

“between them und their respective partners. Moreover, they must

also develOp support from other units within their own organlza—
tlons that will. sanction these collaborative efforts. ="+
" In discussing the establishment of boundary-spanmng, structures,

- Elmira Johnson and Louis Tornutzky correctly argue. ‘that “univer-
. :sity administrators and industry executives should probably devote

as.much time to the organlzatlonal design’of the units 1nvolved int
transactions as they do to the sclentlﬁc and technologxcal contentfv

o
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of what is being exchanged” (1981, p.51); There is, of course, no
"~ " one design that can e used by evéry institution or industry to “bridge
" the gap.” The design will vary with cach institution and corpora- .
tion, and it could be influenced by thc'fdllmvingi factors: whether
~ the institution or company has had prior. partnership experience
L and has some steuctures aleeady in place; whether the president or
.+ chief exceutive officer. has partnership experience to bring to the'
" present situation; whether the partners want to engage in a'short-
term-or a long-term earringement; ‘and ‘what type of partnership
arrangement is being.explored, that is, its duration and degree of
intimacy. In the case of training proggrams, for example; the organiza-
tiotial keystone may be the continuing-education office that-can-
. serve as a “broker” between the university and industry. In the case o
of a research- project, the boundary-spanning unit may well be a- - :
newly created ingtitute. In still other instances, the role may be filled
by an independent foundation or third-party group. There are many
"instunces, however, that do not require a highly formal organiza-
" tiorl unit. A liaison office or liaison officer can frequently provide
the “window” permitting ongoinf communication and the structural -
4 .m'evchunisms necessary to support that comunication.

Spanning the boundary between organizations also provides
.avenues for better access. The relative stability of staff and faculty
~at higher-education institutions makes it easy for industry to gain
~ entry to a college or university. Those in higher education, g(owever;

-~ have a very difficult time knowing which corporate office or executive
~ to contact. Becoming acquainted with the director of training, the
- dircctor of employee relations, or the vice-president for research and
technology helps little when in-six months . these executives, may
have moved on to new responsibilities or even new companies.
Establishing structural ties between organizations can minimize the
“difficulties associated wjth their different tc.nporal perspectives and -
. with changes in personnel.’ o _ S
.+ More important than the specific design of a boundary-spanning -
‘unit is our recognition that-we must provide a structure for col-
{aboration. Partnerships require a home. To operate effectively, the
.alliance must have a recognized niche'in the academic and industrial .-

i
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~ own funding and develop its own budgets. However, if the diganiz

cotnmunities. Failing this, it will invariubly be perceived as a step-
child of some. other unit, Homesteading a joint project can be a
demanding and frustrating task; yet without a home, the project
is likely to be shunted aside and forgotten. ‘ S
The keystone in the arch connecting higher education and -
industéy‘must not only be set in place but continually maintained.
Lven after the organizational unit {s designate! or developed, sus-
tained efforts must be taken to'ensure that this connection remains
cffective. Because parthership arrangements are departures from nor- "
mal organizational structures, those engaged in"a joint project are
likely to be working outside of thelr organization's normal incen-" .
tive system; Alliances may well require a review of that system to’
ensure that individual efforts on the partnership’s behalf do not go.
‘unrecognized. In an academic environment, incentives and rewards
take the form of promotion and terjure. If a faculty member's par- ..
ticipation in a joint project with industry is not considered-when
the tenure decision is made, that person or other faculty are not .
likely to participate in such activities in the future, Incentivesin the "
corporate world frequently have to do ‘with status and upward
mobility. A company's failure to reward participation in a joint project -
with an educaticnal institution likewise inhibits the willingness of -
its engincers, scientists, and managers 1o work on these partnerships. "
Maintaining the health of a boundary-spanning structure
requires that resoutces be directed to it. If a partnership between
industry and higher education has developed a home indepenident -
of two larger organizations, it may be in a position to attract its

'

tional unit acting as a “window” between industry and education’
is located in one or the other. organization, then attracting suffi
cient resources. can often be a problem. Funding ‘might become a-
low priority for the parent organization and lic beyond the control
of the'partner organization. Guaranteeing adequate support to the’
unit administering the partnership is one of the primary duties of
the executive responsible for championing the-alliance. Moreover;.
we should think of resources not only in terms of research budgets
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. . , v . .
educational programs, and faculty salaries but also in terms of
psychological support. Assistance must also be explicitly provided

. to those seemingly tangential personnel and programs whose work

foudd has been affected by the alliance.

The organizational home of a partnership may require its own-
policies and procedures. When these are different from those of its
parent onganizations, confusion and some degree of conflict can resulr.
To minimize this, the chief advocites of the partnership should
regularly discuss these policy issues both among themselves and with
their own organizations. When-the organizational structures sup-
porting collaboration need a distinct set of policies and procedirds,
it is equally important that their rationale and implementation be
understood by, all concerned. ' "

Initial efforts to position a partnership-with respect  to larger

“organizational entities are themielves not sufficiciit, One must not

only design an organizational structure for the partnership or

. designate a new role for existing structures, one must also ensure

their continued visibility. To prevent the first flush of enchusiasm

and support. from. fading.away, ongoing promotion of the project

is essential. Tts resules and successes must be communicated not only
to onc’s partner in the collaboration, or to interested third parties,
but also within onc’s own organization. This can often be
accomplished by establishing an advisory board, whose function
would be to advocate, evaluate, and otherwise monitor the health
of the partnership. ‘ -

The management of partnerships between higher education and

industry is rather complex precisely because it involves different

organizational structures, policies, even cultures. Contributing to this

" complexity is the fact that each partnership is necessarily a unique

arrangement entailing rather specific management requirements.
Nonetheless, the management of an alliance can be made more ef-

v fective if its chicf advocates are aware of the several important fac-
' tors we have dicussed: an accurate assessment of ~eds and a careful
~matchiing of resources; the role of managemer:  ..@r dioning the

cause of the partnership, both to the other par. vithin on¢’s
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_own organization; and the importance of adapting or creating struc-
‘tures that span organizational houndaries and thereby lend stipport
to the partnership, Only when these larger management issiles ‘are
well ynderstood does an - alliance have o reasonable chance of
succecding, . Y
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Negotiating and Managing the Contract

. The Scope of the Partnership S

Jinvo

i

As IN MARRIAGE, the knot that ties a partaersh, can
quickly unravel if a long-term contract is based on temporary emo-
tions and unesamined perceptions. Negotiations enable both partics /
to broach 1ssues likely to present themselves during the cc\mmu"of 5
their collaboration. I both pirtles enter these discusslons with an
open mind and do not become too territorial or p'rotec‘tivu.yuﬂrly

" in thiir talks, new and innovative arrangements are possible, as are .

7 mutually satisfactory.results, Because they acldress actual needstand

resources, contractual agreements between a company and an in-

stitution are by their very nature quite spdcific. Nonetheless, we can
~discusy somé of the general topics that oughitatp be raised during

negotiations, the contractual resolutions thyt need to be achieved,

and sbme of the general management issues\ghat pertain to these
~ agreéments. During contractual negotiations doth parties should
“reach! agreement in the fodowing areas: . ' ’

1. The scope of the partnership and the respective roles of the
~ participants ' e -
2. Intellectual property rights

3 Financial arrangerments and their implications
-4, The outepme of the project

5.§Snfugunrds' for the project

i
i

g “I'h'u type of contract negotiated will largely depend on who the

| pareges are and what they want to achieve through their collabora:
" tion{ For this reason, interested partics should. understand several
~impgrtant issues before negotiations bégin: the number, of parties

ved, the type of work that will result, and the length of thz:e o

c'ont;rac't. _ o . e ‘ i
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I corporntion and an educational institution wish to develop,
for example, u training module, the contmet witl more than Tikely
specify a short-term relationship, The carporation will presumably
lac the contractor, and the educational institution the contracteg,
Hmu.\'cr if they wish to develop n fong-term relationship through,
for example, 1 joint laboratory or institute, then their relationship
is apt to be more collabomtive and require substantiul commitments
from both puatties: Clearly, the contruct appropriate for the short-
tertm development of a training module is not suitable for a kmg—
term collaborative n&tlonshlp. Morcovet, an institution may engage
in n partnership with Several companies. In'this instance, it Is unlikely
that short-term contragtual work would be performed for all of them,
Such - nirangements tend to involve a considerable degree of
knowledge transfer between and among the compatties and the
institution, }

As these examples itlusirate, o wntr.u.t written for any of thcsc
- arrangements will necessarily have a specific focus and intent: ‘The
y‘" " variables encountered during the negotiating process are likely to
 be numerous: single-party contracts will vary {rom multiclient pro- -

jects; contractual work may be casier to specify than the outcome -
of a long-term joint relationship; short-term, finite pmJués will re-
quire a different negotiating approach than long-term, rescarch rela-
tionships. However, irrespective of the type of contract; ‘discussed,
« cach of the partics. involved must-have resolved in itsfown mind .
the followmg two points: that they cannot compete with cach other
: and win, and that each has something to gain from the collaboration. -
Defining the ole of each partner can have. very broad:and "
o important lmphcatlons, extending from rather: gcneral topics, such
_as with whom one should collaborate, to more dgtmlcd items
spccnﬁcally concerned with the operation of the project. Certain’ i
-—-. projects tend to be more appropriate forcertain partners. Moreovcr",
this appropriatcness can change during the life. of the project.
Christine Bullen of MIT’s Center f8r Information Systcms Research
—provides an apt example. “Given the nature of our, rcs“arch in'
information systems, we were very cautious; at the outset about.-
approvmg vendors as sponisors,’ Although cheml vendors wantcd,""
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to become sponsors, we felt that their-participation might give the
impression that they- would have undue influence. It wasn't until
we had 10 other sponsors that we let these vendors come on board.

“We' also avoided: consulting firms, bcumsc in most cases they-are
interested in,other mdustly coneacts morc tlnn they are in our own .
- research.”

There are gmcmlly more ‘partners in a ‘cooperative entuprlsc

“than one tends to realize. A party that may seem’ pcrlphcml to the
“actual project may in fact | prove .to be 1ot only interested in but -
—vital-fo-its_success, For example, somietimes it is essential to enlist

the direct or indirect support of a labor ainion. The blessings pro-

“vided by such an intérested yet perhaps outside party can help sanc-

tion and legitimize the alliance. The truly forgotten parties, howcvcr,

“tend to be those within one's own orgapization. An effective part-
~nership must have, something in it for everyone. This not only ap-

plies to the main players but extends to support persotinel as well.
~ Even though an administrative office may seem only remotely related

to the enterprise; it should receive '1dd1t10nal support: if it will ex-
perience an increased work: load due to the alliance.

Many of the problems associated with defining the roles of chief
players can be mitigated, says Nanette Levinson, by defining the

- aren of mutual interest in very neutral terms. Although it needs to

be made clear what each party's role is, one runs the risk of becom-
ing territorial when defining these roles too strictly or without an

‘awareness of the other party's legitimate concerns.

Because partnerships often require structural clmnge within'an

~ organization, one must be alert to the possibility that new roles may -
~ conflict with those already established. This may lead to what miglt

uscfully be termed as conflicts of commitmeént, While such conflicts
are not in “and of themselves financial, they.do.concern. the way

~an individual’ time, work, and responsibility are divided. As a result, -
- ongoing duties and commitments may suffer. Conflicts of commit-
* ment may extend to those individuals working for or under a par--
+ ticular scientist or.administrator, or they may include undue influence -
“ by the outside partner on an individual's work or research. As is’
-;the case with all siich potentlal problems, they should be raised and
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_tion rights, patent rights, and royalties. Partners should be cogni-
.zant of the trade-offs that might be involved. Undue protection’of

Spenly dm ussed at the outset of nq,otmtxons and throughout thc

course of the partncrshlp

Intellcc'tual" Propértif Rights

S

‘ lropcxty rq,hts h'wc long been sacred; .st'\l\mg out an acre,
however, is far easier than protecting an idea. While fences may m'\ke
good neighbors, it is far. less certain that they make good p'\rtncrs .

‘The rale of intellectual property rights in partnerships has g ;,cncmtgd :

a_great deal of controversy, partlcul'\rly in the press. University faculty .
are legitimately' concerned about entering into collaborative ar- ‘
rangements that w ill jLOp’ll‘dlZC their- 'u.ademlc freedom and their
ability to pursuc new ideas and carry olt unfettered research. In-
dustry exceutives, on- the Gther hand hesitate at paying for [‘LSLal‘Lh
and then not lmvmg adequate access to or ownership of its results.

-The future of the company and its market share’ may decnd on -
having first or perhaps sole use of research carried out at an educa- . -

tional institution, The Pajaro Dunes Conference was but the. first

~of several conferences that have attempted to sort out the pnnctples
that should govern'contractual agreements in. this area.

Summarizing’ the issues at stake, John Slaughter obsuves that
“universities have a vested interest in academic freedom and the open

+ exchange of ideas. Such an atmosphere is absolutely necessayy for |

creative and productive research. At the same time, ‘industry is

v lcgmm'\tely concerned about_protecting its rights to_the results of -

the research it supportd. Furthermore, all participants.in cooperative

~ventures need to know who' has the right to publish results and ‘

who.gets patent rights and royalties.” Because both sides may incur
substantial risks if these issues are not openly discussed and clearly
resolved, negotiations’ should specify conditions pertaining to pubhca—, .

intellectual property rights can stlﬂe innovation and violate academic
freedom, while unrcstmmed commumcatlon can make it econom—
lcally unfeasible, even hazardous, for a company o pamcxpate Beforc
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partners build any wallg, they should ask to know what they are
wallmg in or walling out. : :
Although the conflict between publishing research rLbLllts and
protecting proprictary information looms as a classic and unresolvable
opposition. of vested interests, c\perremc indicates that chis ques-

- tion can most often be resolved in a mutually satisfactory manner.

The univérsity administrators that Donald Fowler surveyed were

" generally in favor of withholding the publication of research results

until the industry was able to acquire the patents necessary to pro-

* tect its investment. Moreover, approximately one-half of industry -

exceutives felt that patent protection should 13e the only reason for
asking university faculty to withhold publication of proprietary

tesearch results, Fowler concludes from his survey that “a workable
. solution involving limited-delaying of.publication pending protec-

tion for patents is close at hand. Recently announced arrangements

‘'suggest that solutions along these lines are being widely adopted.”

A review period of up to 30 days is quite common. Nanette Levin-
son's research indicates that problems occur only “when the feview -
period is unspecrfred or when it appears to be unduly long without

' good reason.”

Industry is mturally mclmed to want title to whatever inven-

tions result from industry-sponsored research. If a university is will-

ing to give the title to the industrial sponsor, there is lictle if any
roblem, While some agree to do thrs, the majority of institutions

prefer not to allow an outright transfer. Nevertheless, there now ap-
" pear.to be rany situations in which industrial sponsors are willing
to accept nonexclusive licenses. “Lack of an exclusive license,” says

Fowler, “is often compenisated for by the industrial sponsor’s com-

. petitive position in its field and by the fact that it has immediate
-access to information that will take its competrtors a number of -
-}months to duplicate.” :

Commenting on the policies of Carnegle -Mellon’ Umver51ty :

’ "‘chhard Van Horn says'that the institution-tries to provrce intellec- T
“tual property rlghts to someone who really has an interest in develop '

*ing them. These tend to be the industrial sponsors, who'excel in
3 thrs kmd of activity. He emphasrzes, however, that. the Umversrty
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retains publication rights, “We have to be able to publish on any -

work that we do. But I don't see any great concern about delaying

publication so that the sponsor can have some commercial protec- .

tion, Professional journals dclay publication much longer than any

“sponsor could.”

A consensus is developing that mtcllcctual propcrty rlg,hts are
a manageable issue, Althoug,h risks are present; most partners believe
the difficulties are not msutmounmblc Both higher education and
industry ar¢ aware that important prmcnples are at stake; those
negotiating a partnership arrangément recognize that they must work
diligently to arrive at mutually acceptable solutions. The many part-

ncrshlps alrcady in existence, howcvu, attest to the fact that the
. issue is not the obstacle 1t wils once thought to be. '

Financial Arrangements and Their Implications -

RS

‘Once the scope of work is negotiated and an agreement is-

reached concerning intellectal property rights, it becomes necessary
to determine what resources are required to make thc partnership
fcaslblc , : .

predicated on thc notion tlmt not only individuals but organiza- .
tions must work together: In the past, industry’s research funding -
has tended to-follow the pattern developed by the federal govern-'
ment: an individual researcher is provided with money to carry out.

‘a specific project. There is iittle understanding and in some ¢ cases ..

outright resistence to the notion that the larger organization within
which the faculty membeér or researcher works also needs support.

As partnerships mature and stronger ties are instituted between -
universities. and corparations, it-is essential that arrangementsead- :

1

dress organizational néeds and not merely the interests of: 1nd1v1dunl

professors, rcscarchers, Or_executives.

Financial negotiations should address not only the direct costs“

ofa project but also the indirect costs incurred by an entire organiza-
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should also detail payment schedules and spLufy who will serve :
- fiscal agents of both parties. Financial compensation from mdustry

is often tied to periodic: review of the project, to the progress of
scheduled research, or to the tlmcly nnd efficient transfer of ideas

or products. ‘While some industries-are pcrfutly willing to pmwdc

blank checks for research, most partnerships are based on. somc quid
"' Pro quio; payments are tlLd to the delivery of certain ideas or results.
Because financial armngcmcnts differ greatly from: partnership

to partnership, it is difficult to comment on actual dollars-anct cents

lSSLlLM H()\\’L\’Cr, ]Ll\t as lIhPOI tant as fm.mu.ll .lrr'mg,cmcnts lS an -

awareness of the implications that thiey hold. Financial management -

.concerns more than a budg,ct, it cntails man'\g,mz, the use of, and
‘the access to, people and information.

"In the case of penodlL payments, financial arrangements often
raise questions.concerning the ongoing management of rhe p’]rt—
nership. Roy Gavert of Westinghouse, for example, recalls that “
working out the agreement with Carnegie- Mellon University, tere

were- some differences of opinion, regarding the management and -

funding of the program. A few of the researchers at the University

 one lump sum. For our mutual benefit, we felt ve needed to

_, dcmonstratc to management that we were on the right track. So .
*we. reached a compromise. We. developed . progrcss schedules and .
established Llcarly defined mllLStoan. We agreed to pay CMU in -

- monthly payments over, the year equaling the total requested ;
Westinghouse- reserved thc ‘right to” modify ‘payments or -curtail
funding if substantial progrcss was not bung made. This approqch'

.also’ gave: us the opportunity to test murcmmtal hardware.

dewlopments as soon as they became available.”

y notlcc of research. Hence, financial arrangements are tied to access:

sstructural muhamsms for this i mtemmon, lines of communication,

s

“wanted to receive all of the funding for the five-year program in-

In the case of consortia and: affiliate programs, firms do not .
“receive products or exclusive proprietary rights | but, rather, advamc

md mechanisms for tranisferring research results and informiation. -
By thelr very nature, partnershlps bctwcen hlgher educatxon-‘

+the manner and degree of i interaction between the varjous partics,”
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- Robert Rosenzweig points to Stanford's Center for Integrated Cir-
~cuits. “Why are there 17 corporations involved?” he asks. “I can tell

“they '1I|0\v Lompanlgs and universitics to derive advantagc and '1v01df
risks in ways that would not be possible were: they y acting ; alone ;

_ponential” effect-and the fmanual returns and mtellcctual rcwards[
"-thdt can:be derlved :
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and Industry can create conflicts of interest, some of which may
be financial in nature, Because business opportunities most often
involve proprictary- information, they may not ‘mesh well with
academic responsibilities.. University research is: predicated upon

widlespread dissemination, and te: thmg, fequires a free and open

exchange of knowledge, Thus, it may prove to: bc an’ unrealistic

burden on f‘lLLl|ty to isolate their teaching and rese \th interests -

from a sponsored rescarch, project, much less from their own finan-.
cial involvement in the enterprise. While this possibility has received

a good deal of comment, actual abuses have been rather limited.
‘Nonctheless, the subtle demands of secrecy van have an undesirable

cumulative efféet, Effective managemeént of a partnership and respon-
sible negotiation of the contract require, therefore, that this issue -
be raised at the outset. An unwillingness to openly discuss the poten-
tial for conflicts of interese will cngcndel prmscly those conditions
that lead to such conflicts. : -

When managed strategically, f‘nanu.\l commitments become not
only the end result of an agreement but a means of fostering addi- -
tional support. Partnerships offer a unique and welcome opportunity

-to make the sum of fin.mdal commitments greater than their in-

dividual parts. This can be accomplished thmugh such mechanisms
as leveraging and m'mhmg grants. Morcover, partncrshlps have a -
way of generating what might be referred to as a “me too” effect.

you why the 17th came in: it was because the firse. 16 were already -
involved. The 16th came in because the first 15 had taken the in-
ittative. While it is true that none of them will receive the specific

' proprictary advantage that they would get from a one-to-one rdaﬁ :

tionship, it is also true that none of them can afford to stay out.”
What makes partmrshlpa not only possible but |quat1ve is that

Effective management of a partnership agrwmcnt stresses tliiy ‘ex-
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Thc Outcome o’f the Project

“l‘;q,m at the lm,mnmg, RS rmd go on till you come tothe end:’
.. then stop.” LL\Vls Carrolls advice nutwnthstm*ndlm,, LlLtcrmmmg, \vhm N

"a joint pro;ut has come to an endis'ho o 15y task, Researchers and
3 admlmstmtm alike will have committed a great deiil of time and

- effort o the encleavor, Consequently, they may be unwilling or find'

thcmsdws unabile to let go of it at the proper time, For this reason,
a‘comtract should clearly specify. what will have been au.ompllr.lud
by the end of the project or what events will slg,nul its conclusion,
“These may include the transfer of results from on¢ party to another,
thc dcllw.ry of a training module to a cértain number of people
“or for a certain'period of time, or-other circumstances, that will in-
dlultc that 2 particular project has fulfilled its uscfulncss. ‘73: <

- The contrace. should also stipulate: those circtimstances under

wlmh cach party can cancel the': 1gr<_cmcnt. The Lompany should ,

_Kave every right to terminate the contract if the university does not,

pcrform satisfactorily or on sLhLdulc LII\L\VISL, the university should

. have the right to cancel if the company does not pay, does not pro-
Lo vide the necessary information, or: OthLI‘\VlSC does not meet its obliga-
tions. If a project is canceled midstream, it will be important to specify

who is entitled to payment for what services, and'what the. dnsposx-

tion of the rcscarch results will be at that point in time.

Determining when duties and responsibilities will shift from one

“partner to the other in the course of a project can also prove dif-
“ficult. One industry representative commented that, in ’tlu.ory, it
“sounds simple enough:  university rescarchers develop and
- demonstrate new concepts, and industry engineers then test and
+ debug their ideas on the factory floor. The process is compllcatcd
“by rescarchers' who want to see their idea through to its fruition,

a serious impact on working relatlonshxps For this reason, clear lines

should pass ¢ the baton.” One.company may décide’that the’ ‘university

'Whllc this tendency can have'its positive -aspects, it can also havc _
have to be drawn indicating'when the various partners in the project -

researcher should dcveIOp an 1dea or work ata solutlon toa problem L
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and tlwn have company engineers implcmom it, Annthcl wmpany
may be perfectly happy to have the researcher work on an initial
problem, collaborate with company engineers on the further refine-
ment of a solution, and assist them in its implementation, It remains
for cach: party to negotiate the passing of the haton in light of the
specific: circumstances ‘of their project, its time frame, and the
prefercinces of those fvolved,

EE

Safeg,uards for the Project.

\thn negotiating the Lk)lltr(ll.t it is i‘ld\’l\all)lc to consider some
safeguards that will protect'the project, assure that it continues in-
spite of changes in circumstances or personnel, and guarantee that
it can respond to such changes. An advisory board ¢an provide a
~useful mechanism for ensuring the proper, ongoing management
of a partnership. Event though contract negotiations attempt to' clarify

“as many issues as possible, the daily operation of a cooperative project
invariably uncovers new problems or unforeseen circumstances that

“can cause small operational difficulties. An advisory board can
troublushoot these, arcas of dlsagrumcnt or friction. ‘

As a-genceral rule, board members are drawn from both the
university and industrial communities and may also include in-+
—terested-third- p"lrtms—chuhrly—seheduled«meetm;;help emure—the———v——

“smooth functioning of the partnership: Commenting on its lmpor- oy
tance, Nanette Levinson observes that an advisory board can “main- s
“tain momentum and commitment on the part of the coll.lbor"ltlng”f“'"f
organizations and can also serve as an ongoing structure to enhance p
the transfer of ideas,. especially at the administrative level.”

Roy Gavert of Westinghouse illustrates the 1mportance of an”
advisory board by relating an episode from his company’s collabora- -+
tion with, Carnegie-Mellon Unjversity. “To ‘manage our interface with
Carmgne-Mcllon University, we have estabhshed an adv1sory com
mittee that meets once a'month. The committée assesses the: statu
of the rescarnh, approves future funclmg, and advisés on the future
,dlrcctlon of the rescarch We have found that thls approach '1ctually
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“stimulintes inventiveness. At one point in the progrim, for instance,
Swe were ot totally satisfied with the progress being made in the
development of an automated inspection system, and so we stopped
funding that particular part of the project, The University decided
to continue the research and brought in a new researcher who had
_some fresh ideas. A new approach to the problem awas found, and
W ‘Westinghouse .suhs«.qucntly decided to'reestablish fundm;,, for this
Zoe particular project, Withoie ehis review process, an important part
~of the program would have been off track, and more importantly,
a new approach may not have been discovered.” ‘
“When working out the details of a contract, it is useful to recall’
“that an, agreement should extend "beyond any one’ particukir in-.
“dividual. Given the rapid turnover of personnel in the cor pomtc
~sector it s quite: pu».».xl)lc that thoserinvolved in negotiating the.
“original «contract may have moved on o other responsibilitics,
“perhaps even other.companics,  during the life of the partnership. For -
this réason it is important to set into place contractual agreements
that will enable the project to remain on an even keel, while at
thc same tine allowing the- partners to accommodate new cir-
cumstances. A contract should also specify the exact procedure for
~any further negotiations concerning changes and amendménts,
- Moreover, it would be advisable to enumcrate those specific arcas
- where the parties are dependent on or md«.pendcnt of each other. ,
“For example, it might be appropriate” tO“Spcmfy‘thnt"'T’mTlVEt‘SltV"_‘
have full power to sclect the means, manner, and method of per-
* forming certain (un«.tlonb without a company’s immediate control
or: direction. : T
v . Rapid changes i in the business cnvlronmcnt, particularly ifi high
. technology, make'i it very apparent that gentl«.mcns agreements are’
“not a useful way to proceed. Written agreements will be necessary -
to ensure that the original intent of the partnership is understood )
by all of those who come in contact with it- Such agreements pro-
‘tect the project from the pressurés and- influences that new people.
'mny try- to exert on an ongoing. relationship. L
Alllancua are .as varied as the: partners who eng'\ge in thcm o
'W\thout adequate ln51ght inta’ their structure, dynamlcs, and
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AR nmn.l;,vnwn' we can easily find these partnerships”to be confus- .
; “ g But if we understand their mtionale and develop a strategic
: vision of the furure, we will not find them without plan; purpose,
-Or great promise, By structuring an allianee carefully, and manag-
« g e well throughout the period of collaboration, we ean implovc

7 its performance and prevent unpensonable expectations that may
leadl o disenchantment. This in turn will encourage still othcrs to S
“kedp” an ey out for partners.” . Co
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“The fuewre of PaTtTIGTShlPS greatly depends on’
our fostering the Strategic perspective that allows -
each party to-assess and appreciate the substantial
rewards that alliances can provide. With this kind
of realistic and forward-looking appraisal, both
“higher education and industry are likely.to avoid: the -
" two extremes of unthmkmg enthusiasm. for popular '
- solutions and an unwzllmgness to conszder new
- }"optzons..)‘) \
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Reviewing the Rationfale for Partnerships - ‘

WITH THE INFORMATION SOC[ETY mare a reahty than a.
Future prospect, partnershlps between hlgher education and mdustry
ecome not only desirable but necessary. At the outset of this.book,
Lew"Thomas reminded us'that “the urge to form partnershlps,.:
o ImL up in collaboratrve arrangements, is perhaps the oldest
trongest, and most fundamental force in nature.” As we. conclude
should be apparerrt that alhances are. also'crucml to: our socral
‘ducatlonal ‘and technologlcal evolutlon :

In chapter 1. we described ‘many. of the changes that: have
romp‘\‘ d’ the two worlds of hlgher educatlon and']mdustry toward
1qser collaboratlon As an mformatlon soclety, we fmd ourselves
elymg to an mcreasmg degree on knowledge—based hrgh—technology :
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4ﬂ'develop rathcr tlmn dlmlnrsh in the future. Preparrng students and

workers to be productive in a tcchnologrcal world by no- means‘
implies that higher-education institutions should turn themselves - -
into job-training shops On the tontrary, it is exceedingly important.
that students receive not only a strong background in mathematics -
and science but also the liberal education and analytic training :;

" that will allow them to deal.with the social and plulosoplucal 1ssues :

raised by high technology
The alliances that we are proposing are not without precedent

“The 1862 Morrill Act laid the foundatron for cooperation between
K hrgher education, industry, and " government. Their:interaction sinc

that time has provided a body of experience that demonstrates th

o usefulness of partnerships. The emergence of high- technolog

. quires, however, that we- recognlze the necessity of these alliarces
and devclop ncw strategres for therr rmplementatron and better.

. managemcnt

“In clnpter 2 we descrlbed in. consrderable detarl the -actor

\anoIVed in partnerslups and the. various needs and 1nterest tha
‘prompt their collaboration. These needs shuld not be:perceived:
~asa wish list that details what one wants from the other Trismo

rmportant that we understand the basic prerequisites necessary'for

‘.partncrslups, these alliances themsclves will assist: hrghe -Zed
“tion ‘and mdustry to meet their needs: Colleges and universitie

do require additional support for their faculty and graduate student

_-and 'more resources for basic research facrlrtres and equipmeni
Moreover ‘they must ensure, that core programs are ell marntarned
- 50 that they can provide a broad educatign, not simply narrow.

training. Institutions will also need to develop new pattcrns “of
education and ensure that their organizational structures and
policies will help foster partnerships with 1ndustry These: need

; vary, of course, dependmg on the type of institution and.its specrﬁ

cumstanccs The requirements of a maJor research'unrversrt
€ ample, drffer from’ those of 2 a: communrt : ,
qucntly, it is 1mportant that- 1ndustry exécutives: nd governmen

‘leaders reco;,nrze the drfferentrated needs of lugher'educatro

rnstrtutrons
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Although busmcss .md mdustry are themselves quite dlverse,
_ thcy do have some very well- dcflned and essential needs. They
< require, first and foremost, a dependable source of well-educated
graduatcs from which they can recruit their employees. Moreover,
_they need programs that will help professionals sharpen their skills
and keep up with changing technology. Industry is- also looking
to higher education for new windows o research and a renaissance
in innovation. They believe that partnerships with educatlonal‘_
institutions may produce the creative spark they require. However,
~asis the case with colleges and universities, industry must ensure #
~that its own organlzatronal structure and.policies will promote and o
. not hmdcr the very alliances they seek:to form. : .

Third parties can play a major supporting role in* ‘the effort\ o
Of’bllbln(_bb and education to form partnershlps Trade-and profes-,
onal ; abqouatlons, regronal and state assoclatrons, and: brokerlng;' B
efforts on behalf of higher education can all help w'focus the ‘1ss'ues
that draw collcges and. corporatlons together Often these associa
1ons can accomphsh what no- 1nd1v1dual company ©r unrversrt,‘ i
jcan do: they can amass a snz'lble amount of flnanclal support and
t'arget these funds at programs likely to mect the-common: needs
of 1ndustry and-higher education. Third"parties can be effectrve
shuttle dlplomat% ‘because they are able to understand and pre-.
ent the actual needs of institutions and companies in a way that‘
is credlble ‘and free of self-interest. - » SRR
" State and federal government can also do much to encourage;
“partnershrp arrangements between higher eeducation and 1ndustry
The establlshment of high-tech councils by governors and’ mayors,
“may. be an important first step in encouraging the dlfferent parties
-to sit down and discuss how each can contrlbute to-the economic:
dcvelop cnt “of their city, region, or state. State. government can
help provrde mcubators for new high- tech industries, offer economic
Lnd encourage thc apphcatlon of hrgh tech to sunset‘

ncentlvc:,,
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: :,.ndUStrial"devdopmcnt can- assist’_these' alliances, ‘colleges: and

‘corporations are collaborating precisely because they believe there

‘are benefits to be gained from such an arrangement, with or wrthout B
- a national policy in place.

When properly implemented and managed, partnershrps’j.

_between higher education.and industry can be a strategic response

w0 their ‘circumstances and needs. In chapter 3 we surveyed- the

. broad spectrum of possible arrangements, However, an arquarntance

with the many forms that collaboration can take: is-itself- no
sufficient. -Accordingly, we have emphasrzed the.importance of.

_ attitude among those champlonrng partnerships, discussed.the kin
- of chmatezthat will foster joint’ prOjectS, “and descrrbed_ the lrkel

evolutron of these alliances. :
" As. Ben Lawrence, the Presrdent of NCHEMS “recentl

o remarktd to the National Council of Communrty College Busrnes
OfflClals, “The drfference between Heavenand Hell- IS' not
. temperature; it's the management. " This too can be-th ;,,1ffe

between a successful and a fatled partnershrpQ_Because the e

in  which partnershxps functron. Perhaps our greatest challenge lies

in maLrng our institutions adequate to the partnershrps of thi
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ALLIANCES prov1de higher education and 1ndustry wrth_.
new opportunltles and substantial benefits; yet they are not without

< new - risks and responsrblhtles In this book we offer no.easy

guldellnes, no pat solutions, Educational institutions and businiess
enterprises'must both establish their own policies by debatlng the -
benefits and risks that partnershlps enta11 With few, if anyy _ab, ;
solutes, most issues emerge not as black or Whlte bui as o ’

vof degree. Hence the most valued quahtles in any pr05p' 'twe partn

‘clude a. clear sense “of mission, a: good dose of common sense;.
and a génerous capacity for. mutual understandlng ]ust as: th :
ind. mterests of both commumtles vary, s0 W111 the process of forging

ﬁts to ngher Educatron '

o Partnershlps can prowde addltlonal fundmg sources for faculty
sal.arles, research, ‘and educattonal programs. Furtherllnco ne
‘mlght also accrue from 11cen51ng and- patent arrangements
Alllanc,es can’also offer technical and phy51ca1 resources that are
‘not otherwrse avatlable to the college or un1ver51ty Industry ca
ofsen’ provxde access to state-of-the- art equxpment, donate’lt, :
help. subsidize its- purchase. X ‘
thorng cooperation: with 1ndustry can generat
a f ollege or un1ver51ty needs to h1re new facu

low
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vohmmuit ina partnerslup ‘can enhance'an institution’s cur-
-rrculum Allrances often afford- faculty access to industry Jprojects
" and may even furnish students with part-time or summer employ-
ment. This provides both faculty and students with important -
experience that couid not be gained within the :lassroom.
Cooperative arrangements can encourage industry professronals
to participate in the educational programs of a college or univer- -
sity. This provrdes a welcome souirce of adjunct faculty, partrcularly
in'such areas-as coinputer sc1ence and engineering.- MoreoVer

. it enriches not only an 1nstrtutrons currrculum but also the co
, ~_'porate enwronment . - :
. The support of. busrness and rndustry in areas of sc1ent1f1c and

', engrneerrng educatron can enable the college or unrversrty o'
maintain the health of core programs in the arts ‘and humanltre
Lollaboratron can increase awareness among facult‘ X
mrnlstrators of 1ndustrys needs and r resources. Moreover' it'can
mprove thei¢ understandrng of the larger env1ronment that bot
_'hrgher educatron and rndustry share :

.RlSkS to ngher Educatlon

lndustry may exert unclue lnﬂuence on the c«wperatrve p' gram
‘or.on the nature and drrectron of future programs and resear
“endeavors. o o
"Partnershrp arrangements Could prove detr1mental tothe qualr
and nature of instruction. Sponsored projects may, not provid

- an appropriate educational experience, and faculty members’ wh

" receive suibstantial industrial support may’ not adequately attend;
‘to the1r teach1ng responsrbrlrtles. g o
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‘ ooper'mon with Lusmess and industry ften ntails
,_formatlon that is proprietary. in nature; mtellectual freedom and e
“'thé right to publish may be inhibited. :

e Subsmntml industrial mvolvemenn on campus may unduly in--

' fluence an institution's long- term educational mission. This in
turn could affect programs in the arts and humamtles and skew '
the mternal allocatlon of resources.

Benefits to Industry

Partnershlps w1th colleges and universities can:ensure mdusrry
of a skilled’ and adequately tramed work force. Moteover,’ they
allow compames to orlent srudents to the industrial ‘environ-
-vand employ workers '1lread‘,‘

laws permlt a company to <o _mbu
ith ubstanual ta

, 1ps can’ mcrease mdustry
canon and its dlverse needs and re ource
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. 'ﬁlsksf‘tb ‘I'hdt‘istry -

. Cooperatlon with educanonal msntutlons can dlmlnlsh the con-

“trol thiat corporations. have over proprietary information..

However, given the hxgh personnel turnover.in many industrial

sectors, the loss of propristary mformat.on is not a risk. umque

 to educational partnerships.

g f‘ Sponsored research performed at an educational 1nst1tutan may
- lack. partxcular reIevance to a company, and mstrucnagal pro-

 grams may not'meet a firm’s specific needs. These risks can' ofte
be controllec"l through ‘appropriate oversxght and regular co
miunication bc.tween both pdrtxes

"v‘cxeatmg __n orgamzatlonal climate that encouma |
,free mqunry, provxdes mcennves and rewqrds fost

‘o
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The most dangerous rlsks, in turn, arethose that we seldom‘
. recognize. Maintenance of the status quo, an. unwnlllngness to look
* for innovative solutions, and the tendency to view the future as-

a simple extension of the past are far more hazardous than any
of the risks mentloned above.
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“The Future of Partnerships

PARTNERSHIPS between - higher educatior and industry
may require some transformation in“institutional structures. In-other

‘words, alliances can create new forms and challenge the emstence o

of old ones: If we are to manage and utilize these partnershxps ef-

. fectlvely, we must ensure that these changes-i in structure follow

from our strategic vision of the future. ‘We cannot afford to hav'

“our strategy- held hostage by the outmoded structures that ma
._'_'domlmte many of our educatxonal and mdustrml orgamzatl
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he two' commumtle .wnll move beyo d mdxvxdual contacts and,
nitiatives and bccomc ‘established onan orgamzatxonal level.

'.Strongcr ‘ties. will “help foster - far. ‘more than the Sporadxc

collaboration characteristic of partnérships today; rcgular and close

o ‘Ldmmummtxon will provide a permanent link between both | groups, .*
“We can best.guarantee-the future of alliances by stressing: these - :
‘_orgamzatxonal linkages and by looking beyond isolated pro;ects e
to ongoing, :innovative partherships.: :

A sustamcd partmrshxp insulated from the vagarxes of orgamza—’f,
1onal life cycles and'economic trenids can be an effective vehicle*
T systematic: experimenits in cooperative thmkmg Although'.
pecific needs and interests have prompted higher education and

dustry to collaborate more closcly, the cumulatxve effect of thesl




O

ERIC

Aruitoxt provided by Eic:

Appendlx

"*.1983 Natlonal Assembl

Speakers

! 1983 Nétiopai 'Aé's'é'mbyl)‘r.z’{dyisor‘s =

"Ge' 'ge Baughman

Diréctor of Spcual Pro;ccts
Ohio’ State Umversxty

Leww;Branscomb o
xcePresndent and Chlef Sclentlst

dward E Davnd ]r..- 3




~Roland Rautenstraus. =+
Professor of Civil Engineering
Former Dean, School of Engineering .

" and former'l’resident University of Colorado

| ‘ Juan A Rodnguez ’ . B
. Vice President for Research and Technology
_T Storage Technology Corporation “

: ~2"Rhett Speer

‘_~_;‘F.Consultant on Science and’ Technology

z ",‘Natlonal Conference of State Leglslatures
; Rlehard Van Horn
A{j,Provost o : :

5 -Camegle Mellon Unlverblty

Senlor Assocnate ST
N'monal Ihstltute of Educatlon o
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